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ABSTRACT 
Computers and Composition: Improving Students' 
Written Performance 
(February, 1986) 
Howard Kaplan, B.A., City College of New York 
M.A., California State University, Sonoma 
Ed. D., University of Massachusetts 
Directed by: Professors Peter Wagschal, James Royer and 
William Masalski 
The major problem this study addressed was how to 
improve students' written performance. An examination of 
the literature revealed that the act of writing is a 
cognitively complex function requiring a monitoring system 
capable of dealing with a number of simultaneous and 
recursive tasks: setting goals, searching for knowledge and 
turning thoughts into written speech. The literature 
indicated that students do not have well developed 
monitoring systems, nor do they have sophisticated planning 
s trategies . 
Revision—centered process instruction (CPA) that 
providing students assistance with planning heuristics, idea 
VI 
discovery, and compositional organization was found to be 
effective in helping novice writers overcome the cognitive 
complexities that written composition necessarily entails. 
Moreover, since students often get bogged down with the 
processing of such low—level cognitive demands as 
handwriting, page aesthetics and rewriting and since word 
processing technology (WPT) shows much promise for reducing 
those cognitive demands, it was hypothesized that combining 
a revision—centered process approach with word processing 
technology (CPA/WPT) would significantly improve students' 
written performance. 
This study examined the CPA/WPT approach as well as 
three other approaches to the teaching of written 
composition. These were: revision-centered process approach 
using pencil and paper (CPA/PEN), traditional approach using 
word processing technology (TRAD/WPT), traditional approach 
using pencil and paper (TRAD/PEN). A time series 
experiment involving three intact fifth grade classes was 
set up to test the effectiveness of the various approaches. 
Over a five week period, students wrote a series of 
compositions in the expressive narrative mode. Topics 
remained constant for each series; treatments varied. 
The CPA/WPT treatment mode was found to be effective 
in increasing essay length and improving holistic writing 
scores. The study's major conclusion was that significant 
vii 
improvement in writing quality and essay length occurred as 
a result of sustained exposure to the CPA/WPT treatment 
mode. 
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CHAPTER I 
INTRODUCTION 
In a highly schooled society such as ours, where 
composition instruction takes place primarily in schools, 
development in writing is left to the determination of the 
schools (Bereiter, 1980, Britton, et.al., 1975). 
Developmentally, the aim of traditional composition 
instruction is to transform "writer-based prose" (writing 
that does not pay sufficient attention to the needs of the 
reader) into prose that is syntactically correct (Bereiter, 
1980). Criticism of school writing programs is with their 
failure to achieve this limited aim, not with their failure 
to surpass it (National Assessment of Educational Progress, 
1975). In order to gain a perspective on this failure, it 
is necessary to take a brief look at traditional composition 
instruction. 
On the public school level, teachers assign 
composition topics and review key words and phrases that 
relate to them. Students write silently. Papers are 
graded, mainly for spelling and grammar, and returned (Emig, 
1971). Too often, as Janet Emig noted, the teacher is 
"interested chiefly in a product he can criticize rather 
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than in a process he can help initiate through imagination 
and sustain through empathy and support" (Emig, 1971, p. 
97). This finding suggests a rather practical classroom 
strategy: the emphasis should be placed on the process 
rather than the finished written product. 
Examining the process that writers, expert and novice, 
go through when they compose, indicated that the act of 
writing is a cognitively complex task requiring a monitoring 
system capable of dealing with a number of simultaneous and 
recursive tasks: setting goals, searching for knowledge and 
turning thoughts into written speech (Hayes & Flower, 1983). 
Students have numerous difficulties with the 
processes involved in written composition. In planning 
compositions, students do not set goals for their writing. 
Their plans, at best, are mere listings of words. When it 
comes to searching for relevant information, students' 
searches tend to be disorganized and unfocused. Students 
are often unable to come up with the same information in 
written composition that they readily find when conversing. 
When they do find information, they tend to use it whether 
it is relevant or not (Bereiter & Scardamalia, 1982). 
In terms of turning thoughts into written speech, 
students devote so much conscious attention to handwriting, 
page aesthetics, spelling and grammar that they tend to lose 
sight of the goals of their message. These surface 
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conventions are normally so cognitively demanding that 
students can only pursue a local text-bound strategy of: 
Mwhat do I say next?" rather than a more global, goal-driven 
strategy of "how is what I'm writing fitting in with my 
message ?" (Bereiter & Scardamalia, 1982). Since students 
use strategies borrowed from conversation, where language 
need not be fully explicated, their written compositions 
take on egocentric qualities (Flower, 1979). 
In revising their work, students find, again, that 
the low-level demands of spelling, grammar and handwriting 
precludes them from developing goal-driven revision 
strategies. Moreover, they have difficulties in overcoming 
the saliency of their own text (Bereiter & Scardamalia, 
1982) . 
Towards a New Method of Composition Instruction 
The world of students' composition is fraught with 
difficulty. Problems in writing translate into larger 
societal concerns as well. Commenting on the fact that 
composition scores declined over a ten-year period, Dr. 
Ernest L. Boyer, a former United States Commissioner of 
Education, stated that "teaching students to write clearly 
and effectively should be a central objective of the 
school." (New York Times, 1984). Dr. Boyer, principal 
author of a report on education issued recently by the 
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Carnegie Foundation for the Advancement of Teaching, noted 
that students who do not write clearly are not likely to 
think clearly and thus cannot prepare themselves for 
productive roles in our society. 
This dissertation explored this problem by examining 
the following question: What changes need to be made in 
instructional practices so as to facilitate improvement in 
students' written performance? 
Overview of Related Studies 
Research into the writing process and other 
experimental sources provided several insights that may be 
of significance in improving students' compositional 
performance. Kohl's (1967) work with disadvantaged 
students showed that elementary students in a collaborative 
classroom environment were capable of crafting compositions 
that were aesthetically pleasing and showed compositional 
performance at the "unified" level of development. (See 
Appendix B for definition of this term.) In support of this 
contention, Bruffee (1972) and Wixon (1977) noted that 
students wrote better compositions if they assisted one 
another rather than writing alone or with the teacher, 
Bereiter & Scardamalia's (1982) research indicated that 
conversation promotes text generation and search for 
knowledge. Clifford (1981), Flower & Hayes, (1983) and 
Graves (1983) have shown that planning strategies are 
5 
helpful in overcoming the cognitive complexities of written 
composition. One such strategy, temporarily throwing away 
a constraint, or, composing a series of successive drafts, 
is especially beneficial. Expert writers' first drafts are 
written to gather ideas; subsequent drafts focus on 
organization, clarity, spelling and grammar. 
Successive drafts entails revising. Revisions can be 
meaningful or superficial (Faigley & Witte, 1983). 
Meaningful revisions have potential for improving 
compositional quality. 
Teachers commonly do not require students to revise 
compositions. Marking extra sets of compositions, a labor- 
intensive practice, adds further responsibilities to the 
already overburdened teacher. According to two national 
surveys, of over 14,000 students who were asked how often 
they were required to revise papers in English classes, 
over 75% said they were seldom or never asked to revise 
(Hoetker & Brossell, 1979, 1980.) 
Novice writers often avoid revision by striving to 
make their compositions "right" the first time (Kane, 1983, 
Shaughnessy, 1977). When students revise on their own or 
revise without revision instruction, their compositions do 
not show qualitative improvement (National Assessment of 
Educational Progress 1977, Hansen, 1978, Beach, 1979). 
Direct teaching of revision strategies, an infrequent 
practice, was found to be effective in improving students' 
compositions (Hansen, 1977, Beach, 1979, Graves, 1983). 
Word processing technology shows promise for improving 
composition by facilitating editing and revising (Bridwell, 
Johnson & Brehe , 1984). Teachers can now ask for additional 
drafts of a composition because works-in-progress can be 
quickly corrected on a terminal screen (Moran, 1983, Gula, 
1983). Moreover, fast and efficient revising capabilities 
encourage students to concentrate on ideas and organization 
when they compose (Von Blum & Cohen, 1984). 
Compositions written and revised on a word processor, 
however, without teacher-led revision instruction, did not 
show qualitative improvement (Collier, 1983, Kane, 1983, 
Gould, 1981). Daiute, (1984) and Woodruff, Bereiter & 
Scardamalia, (1982) found that compositional quality did not 
improve even when students wrote with the aide of computer 
assisted revision programs. 
The problem this study addressed was the following: 
Would an instructional strategy that combines a revision- 
centered approach, the Conference Process Approach (CPA), 
with word processing technology (WPT) be effective in 
improving students' written performance? This study tested 
the CPA/WPT approach in the form of the following 
hyp o t he s e s : 
1- An instructional method that combines the 
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Conference Process Approach (CPA) with word processing 
technology (WPT) will help fifth grade students improve 
their writing performance more than both a traditional 
method (with and without WPT) and a method using CPA with 
pencil and paper. 
2- An instructional method that combines the CPA with 
WPT will help fifth grade students increase the amount of 
meaningful revisions in their compositions more than both a 
traditional teaching method (with and without WPT) and a 
method using CPA with pencil and paper. 
3- An instructional method that combines CPA with WPT 
will help fifth grade students increase the number of words 
used in a composition more than both a traditional teaching 
method (with and without WPT) and a method using CPA with 
pencil and paper. 
Dissertation Outline 
Chapter I presents the background of the problem. Ii 
outlines students' difficulties with written composition, 
probable causes and some possible answers. 
Chapter II delves further into students' problems 
with written composition by presenting a model of the 
writing process. The model presents a picture of what 
writers, expert and novice, do when they actually compose. 
This model details the kinds of difficulties students have 
Teaching practices that may be of when they write. 
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significance in improving students' composition are 
presented. 
Chapter III explores a teaching practice, the 
Conference Process Approach (CPA), that encompasses many of 
the theoretical assumptions discussed in Chapter II. The 
revision-centered CPA requires that students write a series 
of successive drafts in a collaborative workshop atmosphere. 
The efficacy of the CPA method is examined. 
Chapter IV reviews the literature and explores the 
relationship of computer writing aids to composition, 
looking at both benefits and limitations. The focus will be 
on the relationship of word processing technology (WPT) to 
the writing of compositions. 
In Chapter V, an experimental design to test the 
research hypotheses is presented. The experimental design 
includes curriculum models for both traditional and 
revision-centered composition instruction. Chapter VI 
presents the findings of the experiment. Chapter VII, the 
conclusion, briefly summarizes the problem, methodology and 
results; and provides analysis and interpretation. 
CHAPTER II 
WHAT MAKES WRITING DIFFICULT FOR STUDENTS 
What happens when people actually write? Until 
recently the answer to this question was largely unknown 
since researchers investigated the finished written product, 
not the inner process of the person doing it. Examining 
the finished product led researchers to develop a picture of 
writing as a series of linear stages wherein writers created 
an outline, wrote the composition and finally edited it. 
Rohman's (1965) "prewrite /write /rewrite," and Britton's, 
et.al. , ( 1975 ) "conception /incubation /production" are 
major examples of linear stage models. Typically, such 
models showed a writer going through the thought stage 
("prewrite/incubation") but the actual writing stage 
remained a mystery shrouded in romantic visions of authors 
waiting for the muse to come. 
Since teachers did not have a model of the actual 
writing "stage," there was little they could do other than 
show students examples of good writing and evaluate the 
finished product (Myers & Gray, 1983). Typically, 
teachers of writing presented professional writing as 
examples of good writing and, conversely, student writing as 
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examples of bad writing. After an exposure to good writing, 
students were expected learn it, especially those aspects 
relating to spelling and grammar. 
The Writing Process: A Question of Methodologies 
Recent research by has come up with new insights 
regarding the writing process. The research has proceeded 
along two different paths: case study and experimental 
approaches. 
Case study approaches involve asking subjects what 
they are thinking about as they compose (Emig, 1971, Graves, 
1973). Janet Emig and Donald Graves are prominent 
researchers in this genre. Critics such as Bereiter & 
Scardamalia, (1982) argue that what guides these 
observations is intuition, not theory. Moreover, case study 
data are insufficient for theory development since case 
study data, by their very nature, cannot be generalized to 
the larger population (Clifford, 1981). 
In experimental approaches, various recording devices 
keep detailed records of author's thoughts. In the studies 
of Flower & Hayes, (1983) a small microphone is placed on 
the writer and all verbalized "thoughts" are recorded and 
later analyzed according to "protocols" developed by the 
researchers. Flower & Hayes' work has focused on expert 
writers (teaching assistants in English departments) and 
remedial college writers. Criticism of their approach 
revolves around its intrusiveness and the making of double 
demands on the writer. Talking out loud and composing are 
cognitively more difficult than composing alone (Bridwell, 
Johnson, Brehe, 1984). 
Bereiter & Scardamalia rely primarily on tests, 
controlled experiments and interviewing techniques. 
Critics argue that test situations do not give a reliable 
picture of a writer’s abilities. Moreover, not enough is 
known about students' compositional strategies to perform 
controlled experiments (Graves, 1983). 
Matsuhashi studied the writing process with 
videotapes, rather than oral protocals. Writers were 
shown a videotaped transcription of their writing assignment 
and were asked questions about what they did. Critics 
noted that even with the help of a videotape, writers cannot 
recall all the minutiae of their own composing processes. 
The various approaches and the criticism they 
engendered raise major questions regarding the validity of 
research regarding students' written performance. 
Surveying the various approaches, Bereiter & Scardamalia 
(1982) noted "there is, in fact, no naturalistic study of 
the composing process." Of necessity, they argued, a number 
of potentially biasing conditions were introduced: the 
writing is assigned rather than spontaneous, time limits for 
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writing are imposed, and the mechanisms for observation may 
distort behavior. These are weighty matters and must 
temper conclusions drawn from the various methodologies. 
However, valid theory development can still take place 
because, as Bereiter & Scardamalia noted, "there is little 
reason to believe that people have one cognitive system that 
serves them for composition under research conditions and a 
markedly different one that is brought into use under more 
normal conditions." ( Bereiter & Scardamalia, 1982, p.7). 
Flower & Hayes' model of the writing process 
is presented here. Although Graves' case study of first 
graders (1981) outlining a writing process series of five 
steps ( "topic choice/ rehearsal/ composing/ reading 
/revision") is extremely valuable, it lacks the depth and 
rich detail that mark the work of Flower & Hayes. Since 
Graves' case study data focus on just a few subjects, they 
cannot be taken as normative (Clifford, 1981). Moreover, 
Flower & Hayes's work has been replicated, is recognized by 
other experts in the field and is regularly published in 
scholarly journals (Puma, 1984, Bereiter & Scardamlia, 
1982) . 
Writing As Process 
In the experiments of Flower & Hayes, subjects were 
placed in a room with a small microphone secured to their 
lapels. They were given a sealed envelope with their 
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writing assignment enclosed and were asked to talk out loud 
as they composed. In the following protocol, an expert 
writer, a university teaching assistant from the English 
department, was asked to write about his job for the readers 
of "Seventeen" magazine. 
Okay - Urn ... Open the envelope- just like a 
quiz show on TV- My job job for a young thirteen to 
fourteen teenage female audience - Magazine - 
"Seventeen." My job for a young teenage female audience- 
I have never read "Seventeen," but I've referred to It 
in class and other students have. This is like being 
thrown the topic in a situation - you know- in 
an expository writing class and asked to write on it on 
the board and I've done that and had a lot of fun with 
it- so on to the task at hand. My job for a young 
teenage female audience -Magazine- "Seventeen." (Flower 
& Haye s , 19 81) 
By analyzing protocols such as these, Flower & Hayes 
have unearthed a fascinatingly complex picture of what 
happens when writers actually compose. The emerging 
picture of the writing process is that "writing is best 
understood as a set of distinctive thinking processes which 
writers orchestrate or organize during the act of writing" 
(Flower and Hayes, 1981). According to Flower & Hayes, 
the writing process is recursive rather than linear. 
Writers recursively plan their compositions, translate their 
plans into written text and review what they have written. 
Changing a word in the final draft stage can cause the 
writer to rethink the sentence, which, in turn, changes the 
paragraph. The process can bring into question the goals 
u 
of the composition and send the writer back to the planning 
stage. 
Seen as a recursive process, the act of writing has 
been likened to that of a switchboard operator at a busy 
terminal. 
Rrring 
Is that you Bill ? 
Rr ring 
Oopps hold for a second, will you Bill ? 
(don't forget that idea) 
Yes, sorry to keep you waiting, Mr. Smith, 
that number is...oh, here it is, extension 
459. (What word should I use here ?) 
Rrring 
Yes, I can make a three way conference 
call. 
(Connect up these three different 
thought s.) 
Rrring 
I'm sorry you lost your connection Bill. 
I'll try to connect you. 
(Where did that idea go ?) 
The writing process as unearthed by Flower & Hayes is 
made up of the following elements: 1. The task 
environment. This includes the outside world that 
surrounds the writer, the assignment to write and the 
emerging text. 2. The writer's long term memory. 
This 
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includes what is in the writer's mind as well as outside 
resource materials. 3. The writing processes. These 
include the processes of planning, translating and 
reviewing, all controlled by a monitor or "executive 
scheme." 
The Task Environment 
The way writers represent a writing assignment to 
themselves determines the quality of their compositions. 
Flower & Hayes (1981, p. 369) noted "people only solve the 
problems they define for themselves." If the writing task is 
defined by the author as "to do another assignment for my 
teacher" it produces one kind of text. Writing a stern 
note to the babysitter telling her not to eat the chocolate 
cake in the refrigerator produces another kind of text. 
Writers who look upon their task with a clear sense of 
topic, audience, and writing goals tend to produce better 
compositions than those who do not (Flower & Hayes, 1980). 
The emerging text refers to the influence of what has 
been written so far. Student compositions are often 
incoherent because novice writers do not pay sufficient 
attention to what already has been written. Their 
compositions suffer from a "what do I say next? strategy. 
In such a strategy, one sentence takes off on the heels of 
the last but the writing doesn't necessarily lead anywhere. 
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The following protocol of a remedial college writer is an 
example: 
Voice: Oh, what can I say?—Drat, I broke the 
pencil point again-keep on breaking the 
pencil point— 
Writing: "I also have to" 
Voice : i-e- drop the e- 
Writing : "to do what is called a -quote- back¬ 
up — dash —semi—co1on——This is a way of 
storing—" 
Voice : 
-g- looks like an -f- on top - 
Writing: "of storing" 
Voice —uh — 
Writing: "the computer" 
Voice : 
—Oh, drat— broke it again- 
Writing: "for information" 
Voice : — uh- 
Writing: : -"to a roll of magnetic tape" 
Voice: —My -c- looks like an -e- at the end of 
magnetic—I have to change that— Let 
me get the eraser out here- put it up on 
my pencil —um--Okay--Here we go-- 
Okay,where am I at? (Flower & Hayes, 1983, 
p . 8 7 ) . 
Long Term Memory 
Students have two problems associated with long term 
memory. The first is getting to the information stored 
there and the second is reorganizing that information so as 
to meet the needs of the reader. 
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When it comes to written composition, Bereiter & 
Scardamalia (1982) have found that students often fail to 
come up with the same information that they were able to 
relate in conversation. The reason for this, they argue, 
is that students' everyday conversational strategies provide 
them with little experience for the kinds of memory searches 
that are necessary for written composition. Normal 
conversation, in contrast to written composition, does not 
take up topics cold and memory searches are prompted by 
something in the surrounding environment or touched off by 
the conversational partner's response. "What do I know 
about topic X?" is not one that most talkers ask 
themselves. Writers, however, are always asking these kinds 
of questions (Hayes & Flower, 1983). 
Once material is retrieved from long time memory, 
students find it difficult not to use it. In an 
experiment, Bereiter and Scardamalia found that it was a 
rare occasion when 4th and 6th graders would not use an item 
about dogs that was retrieved from memory. When they did 
not use something, it was on the grounds of relative 
unimportance ("dogs have claws"), or because it was in poor 
taste ("dogs are wild or bad"). "Nothing, the 
experimenters noted, "was ever rejected on the grounds of 
not fitting with an overall plan" (Bereiter & Scardamalia, 
1 982 ) . 
1 8 
Reorganizing information found in long-term memory so 
as to make it understandable to the reader or listener is a 
difficult process, even for adults. In an experiment, 
Linde and Labov asked New Yorkers to "tell me the layout of 
your apartment." Only a few of the subjects were able to 
come up with a "listener-based" map which gave an overview 
and then filled in the details. Successful respondents 
answered: "I'd say it's laid out in a huge square pattern, 
broken down into four units." Host of the respondents, 
however, used a tour or "speaker-based" strategy: "You walk 
in the front door. There is a narrow hallway. To the 
left is a room." The majority of subjects were unable to 
reorganize the information in a way that suited the needs of 
the listener (Flower, 1979). 
What students and other novice writers find in their 
long term memories serves as the basis for "writer—based 
prose." Writer-based prose is the by-product of searching 
long-term memory and writing down what is found there in 
the order it comes out of memory (Flower, 1979). This 
strategy, a common one employed by novice writers, is a 
fairly effective technique for producing expressive or 
narrative writing. The content for such material is 
stored temporally in memory and thereby serves as an 
efficient organizing focus for the composition. When 
material has to be rearranged, as in expository writing, 
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temporal memory search is a good first step in the process. 
The material, however must be subsequently reorganized. 
Students rarely do this. In a study conducted by 
Masterson, Bereiter & Scardamalia, students were shown a 
picture by having masking pieces removed one at a time. 
"Each new exposure provided important new information. In 
describing the emerging picture, the younger the children 
were, the more likely they were to mention what was newest 
in the picture rather than what would be most informative 
for the reader" (Bereiter, 1980). 
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The Writing Process 
Planning 
Planning involves forming "an internal representation 
of the knowledge that will be used in writing" (Flower & 
Hayes, 1981, p. 372), The internal representation could be 
in the form, of a key word, an image or a drawing. In other 
words, it need not be a full scale and detailed plan. In 
fact, expert writers often do not have full scale plans 
replete with Roman numerals and subheadings to guide their 
writing (ibid , ) . 
The kinds of plans that students use in their 
compositions are similar to and derived from the kinds of 
plans they use in conversation, i.e., "what do I say next?" 
Such plans lack attention to the whole. Indeed, long range 
planning in conversation is not the kind of strategy that a 
talker would want to engage in since long range plans do not 
allow for tailoring a response to what the other person has 
just said. 
Student compositional plans tend to be lists of 
content items. They are really not plans at all. 
Typically, a "plan" for a story about Halloween might 
include the following words: witches, pumpkins, trick or 
treat, etc. In contrast, expert writers have numerous 
goal-setting plans, created not only before writing begins 
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but during writing as well (Flower & Hayes, 1981). in the 
following protocol, a writer is working on a plan for a 
first sentence of a composition entitled, "The First Day of 
Class . " 
Writing: Can you imagine what your first day of a 
college English class will be like? 
Voice : 
Review 
I don't like that sentence, it's 
lousy—sounds like theme talk. 
(Review) Oh Lord— I get closer to it and I get 
closer— 
(Plan) Could play up the sex thing a little bit 
Writing: When you walk into an English class the 
first day you'll be thinking about boys, 
tasks, professor.. 
Voice: 
(Review) 
That's banal —that's awful 
(Flower & Hayes, 1981, p. 376) 
In this short protocol, the writer experimented with a 
goal ("the sex thing") and decided to reject it. What is 
interesting, however, is the amount of planning that went 
into producing one sentence. 
Planning involves three subprocesses: generating 
ideas, organizing and goal setting. 
Generating ideas includes retrieving relevant 
information from long-term memory. Sometimes information is 
so well developed and organized in memory that the writer 
can begin almost immediately writing well—formed sentences. 
Letters are in this category. For example, an outraged- 
letter- to- the- editor" scheme might include the following: 
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"I am sick and tired of your biased presentation of the news 
from _• If your reporter could only see 
that_, he/she would _People 
have a variety of such schemes at their disposal; thank you 
letters, mystery stories, letters of recommendation, etc. 
Narratives, especially ones that relate to strongly 
felt expressive material, are also well developed and 
organized in memory. Some researchers feel that young 
writers should compose mainly in the expressive mode because 
writing of this nature is easier to accomplish (Britton, 
et.al., 1975). 
Sometimes ideas are not forthcoming. At these times, 
such procedural techniques as telling yourself to "turn off 
your editor and brainstorm, stage a scenario with yourself 
and nutshelling" are very effective. Expert writers perform 
these heuristics automatically. Novice writers do not have 
these techniques at their disposal. 
When ideas are fragmented or contradictory, another 
process is called into play: organizing ideas. When writers 
organize ideas, they gather ideas and create new 
relationships concepts. In this manner, writers discover 
how idea A is related to idea B and how both of these 
relate to idea C. How a writer's ideas are organized are 
often determined by the writer's goals. 
Goals are both procedural ("I'll write a jazzy 
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introduction about Red Auerbach") and substantive ( "I want 
to start out by saying Larry Bird is a great player and then 
back it up with some of his stats"). They are not limited 
to being developed during the "prewriting stage" but are 
also created during the process of writing. The kinds of 
goals writers that set for themselves "can account for some 
important differences between good and poor writers" (Flower 
& Hayes , 1981 ) . 
Translating 
Translating puts ideas into written text. This part 
of the writing process is the most complex because the 
writer not only has to organize the knowledge mined from 
long term memory and translate it into written speech, but 
also has to adhere to the conventions of the language. With 
expert writers, such low-order conventions as spelling and 
grammar, are fully automatized. Students, on the contrary, 
devote so much conscious attention to handwriting, spelling, 
page aesthetics and grammar that their compositions often 
lack sense. It is not that students do not see complex 
relationships and therefore cannot write about them. Rather 
the amount of attention that they must devote to processes 
that are automatic in the adult writer (spelling, grammar, 
etc.) precludes their attending to more complex matters at 
the same time (Bereiter & Scardamalia, 1982). 
24 
Reviewing 
Reviewing, in this model, includes evaluating and 
revising. Expert writers consciously review their texts 
as a springboard for further translation or evaluation. 
Reviewing requires that writers be capable of reading their 
own text with discrimination. In order to revise, writers 
must be able to read what they have written, note what needs 
changing and be able to perform the necessary changes. 
These are not easy tasks for students to perform. 
For beginning writers, composing can be a painful, 
laborious and sometimes messy process. Letter production 
for the six year old writer proceeds at the agonizingly slow 
rate of 1.5 words per minute (Graves, 1983). Cramps can 
develop as the young child negotiates a new world of minute 
curves and intersecting lines. 
Given the labor-intensive nature of written 
composition it is not surprising that students do not 
willingly revise school—sponsored writing. (However, 
interestingly enough, twelfth graders did revise 
self-sponsored writing (Emig, 1971). Remedial college 
writers "tend to think that the point in writing is to get 
everything right the first time and that the need to change 
is a sign of the amateur" (Shaugnessy, 1977). Murray noted 
that inexperienced writers view revising "as the price you 
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pay if you didn’t get it right the first time" (Murray, 
1980 ) . 
There have been numerous research studies detailing 
students' problems with revision. Six and seven year old 
writers investigated by Graves (1983), spent so much time 
forming their letters and reading them that they forgot what 
needed revising. Even when students do revise it doesn't 
necessarily mean the revisions will be for the better. In a 
large national investigation, where the revision strategies 
of nine, thirteen and seventeen-year old students were 
studied, researchers found that of the nine and thirteen 
year old students who revised their work, 85% showed no 
improvement in writing over their first draft (National 
Assessment of Educational Progress, 1977). The revisions 
made were mainly on the surface level (spelling, word 
changes, etc.) as opposed to the meaning level (sentence and 
paragraph changes). Typically, surface level revisions do 
not improve text. Sommers (1978) has shown that 
inexperienced writers made 71% of their revisions at the 
surface level compared to 31% for experienced writers. 
Changes at the sentence and paragraph levels, which 
typically relate to the goals and purposes of the 
communication, constitute 23% of total revisions for 
inexperienced writers and 54% for experienced writers. 
Revising at the surface level, a strategy employed by 
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inexperienced writers, causes writers to lose sight of the 
goals of their writing. As Perl (1979) noted, attending to 
surface details detracts from effective communication. 
Why is revision difficult? A large part of the answer 
relates to the differences between conversation and 
composition. One of the main things that distinguishes 
conversation from composition is revision. Revision is rare 
in conversation. Although in conversation, people do listen 
to themselves talk and occasionally revise what they say, 
they usually say something and wait for a reply. Typically, 
talkers do not devote thought to changing what they have 
just said. And how do students evaluate when something is 
remiss in their writing? In conversation, the listener 
might fall asleep, look surprised or be incredulous but in 
composition there is no overt feedback (Bereiter & 
Scardamalia, 1982). 
Students' problems with revision also stem from the 
cognitive difficulty of the task. Large scale revisions, 
those that relate to the paragraph or the entire text, 
strain students' conceptualizing powers (Collier, 1983). So 
much cognitive processing is involved in proofreading, word 
changes, and handwriting (processes that are automatic with 
experienced writers) that students have little left for more 
difficult matters (Collins & Gentner, 1980). 
Bereiter & Scardamalia (1982) found that students have 
difficulties with both diagnosing and remediating problem 
compositions, although they are good at noticing when 
something is wrong. Moreover, students have the linguistic 
resources to evaluate and revise their own written 
composition but cannot manage to do so because they are 
overcome by the saliency of what they have already written. 
In other words, they have a "problem of resisting the other 
language in the environment" (Bereiter & Scardamalia, 1982, 
p.41). To paraphrase Bereiter & Scadamalia, it is the kind 
of difficulty one may encounter in trying to sing "Old 
MacDonald Had a Farm" while the radio is blaring "Row, Row, 
Row Your Boat." ' 
The Monitor 
The monitor informs writers when to move from one part 
of the writing process to another. According to Bereiter & 
Scardamalia (1982), student writers experience difficulties 
because of "their lack of an ’executive routine’ which would 
promote switching between processes or encourage the 
sustained generation of ideas." In other words, students 
get stuck in a particular sub-process. For example, rather 
than race through and get their ideas down, many students 
endlessly edit what they have just written. The 
"freewriting’’ approach to written composition is advanced in 
order to move writers to focus on ideas, saving spelling 
and grammar for a later time. 
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Writers at Work 
What happens as writers actually compose? Two major 
conclusions reached by Flower & Hayes from their analysis 
of writing proctocols are: 
a) Writers at work need to juggle a number of 
simultaneous constraints: setting goals for their writing, 
searching for knowledge and turning thoughts into written 
speech. This differs from the traditional view that writers 
go through a series of linear stages that lead to a finished 
product. 
b) Planning is an effective way to handle the large 
number of constraints. Plans reduce "cognitive overload," 
and permit the writer to pursue a "divide and conquer" 
tactic viv-a-vis his or her composition. 
Setting Goals 
In goal setting, expert writers develop major goals 
for their compositions by asking themselves what they are 
going to accomplish with whom and how they think they are 
going to do it. Their strategies are not very much 
different from the ones they would use in everyday 
conversation in trying to convince someone of something. A 
ploy such as "I want to become fabuously wealthy by learning 
the ins and outs of race track betting from Jimmy the Greek 
the racetrack and bet the $100 I saved up 
and then go out to 
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for that purpose" offers the would-be millionaire specific 
means for achieving an end. A protocol from the writer 
working on the piece for "Seventeen" Magazine depicts an 
expert writer searching for goals: 
Okay let's see- lets doodle a little bit- 
Job- English teacher rather than professor - I'm 
doodling this on a scratch sheet as I say it. -ah- In 
fact that might be a useful thing to focus on - how a 
professor differs from - how a teacher differs from a 
professor and I see myself as a teacher - that might 
help them - my audience to reconsider their notion of 
what an English teacher does - ah- English teacher - 
young teen-age female audience - they will all have had 
English - audience - they're in school- they're taking 
English - for many of them English may be a favorite 
subject -doodling still - under audience, but for 
the wrong reasons - some of them will have wrong reasons 
in that English is good because its tidy- can be a neat 
tidy little girl - others turned off of it because it 
seems too prim. By God I can change that notion for 
them. My job for a young teenage female audience- 
Magazine-Seventeen, -ah-Job - English teacher -guess 
what I'll have to do - yeah- hell- go with that-that's a 
challenge- rather than- riding a bicycle arcoss England 
that's too easy and not on the topic -right-,or would 
work in a garden or something like that - none of those 
are really my jobs— as a profession— My job for a young 
teenage female audience - Magazine -"Seventeen. All 
right- I'm an English teacher." (Flower & Hayes, 1981, 
p. 383-4 . ) 
In this protocol, the writer was able to develop a 
goal: write about his job as an English teacher for 
"Seventeen" magazine. Goal-setting strategies offer writers 
guidelines as they negotiate the problem-laden world of the 
writer's craft. Poorer writers either neglect goal-setting 
or leave out the means to achieve an end ("I'll write about 
Piaget, impress my prof and get an A"). As Hayes & Flower 
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noted, "The writers themselves create the problems they 
solve" (1983, p. 26). 
Students have difficulties in setting goals for their 
compositions because this is not something they normally 
engage in when they converse. For example, a child may have 
an intention to convince a friend that Michael Jackson is a 
great singer. However, to develop an elaborate plan to 
present the case for Michael Jackson would be a poor 
strategy because it would not allow sufficient flexibility 
for the moves made by the respondent. 
Part of goal-setting is the question of audience. 
Expert writers ask: "who is going to read my composition?" 
They do this because having different audiences for the same 
topic results in different compositions. Writing a short 
biography about yourself for a dating service, a college 
admission committee or the personnel director of the FBI 
should produce different kinds of compositions. 
Student writing is often writing that is performed 
without a realistic audience. Typically, the only reader 
for student writing is the teacher. Compositions can become 
devoid of meaning and degenerate into an exercise in 
handwriting when the teacher is the sole audience (Graves, 
1982b, Emig, 1971, Shaughnessy, 1977). Moreover, since many 
teachers mark compositions solely for spelling and grammar 
(Emig,1971), student writing can develop in a hostile and 
nit-picking environment (Clifford, 1981). 
Searching for Knowledge 
While knowledge is usually thought of as an asset it 
can be a constraint when it is disorganized and unfocused as 
it is with novice writers (Flower & Hayes, 1980). 
Students' problems in written composition are primarily in 
the area of locating information and not in discovering the 
proper words to say it in (Bereiter & Scardamalia, 1982). 
While it is difficult for students to engage in goal-driven 
knowledge searches during composition, students have, in 
conversation and in test situations, the capability to do 
this. Students would not be able to discover how buses and 
cars are alike without having the capacity to engage in 
goal-driven knowledge searches. Second and third graders 
typically pass national exams that call for such 
information. However, in composition, where the goals for 
memory search have to be developed by the writer, "the 
ability to draw content from memory according to 
goa1-dervived requirements appears " at a later age 
(Bereiter & Scardamalia, 1982, p.21). 
Turning Thoughts Into Written Speech 
Once knowledge about a subject has been mined from 
long-term memory, it has to be translated into written 
speech, all the while adhering to the third major contraint, 
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the conventions of the language. Here the writer must 
grapple with spelling, handwriting, and grammar in the hope 
that what finally emerges is "simultaneously correct, 
effective, felicitous, and true" (Flower & Hayes, 1980). 
Why should turning thoughts into written speech be so 
difficult? After all, isn't a writer just turning thoughts 
into written language? Whatever comes to mind would simply 
get transcribed onto the empty page. If the subject were 
acid rain, or comparing the coaching styles of Bill Fitch 
and K.C. Jones or the abortion issue, an author would simply 
transcribe his or her thoughts and the article would be 
printed in The New York Review of Books, Sports Illustrated 
or Playboy Magazine. While such a view of writing is a 
tempting one and, as a result, entertained by many novice 
writers, (Emig, 1971) it is not what happens when writers 
compose (Flower & Hayes, 1980, Bereiter & Scardamalia, 
1982 ) . 
According to Bereiter & Scardamalia (1982), the 
"speech" we have in our minds is radically different from 
that which is required for the written page. The speech we 
have in our minds is forged by conversation, an interactive 
process composed of listener and talker. When someone 
talks, a good deal of the meaning depends on non-verbal 
cues, context, body language and prior knowledge shared by 
both speaker and listener. By contrast, written language 
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must be fully explicated and contained in the text itself 
(Olson, 1977, Bereiter & Scardamalia, 1980). Whereas one 
could get by saying "hey, the bus" to a group of people 
waiting at a bus stop and denote the message that a bus is 
coming, this phrase, when written by itself, would not 
effectively communicate the same message. 
For the young writer, the transition from conversation 
to composition, from a system of talking interactively to 
one of writing autonomously, is especially difficult 
(Bereiter & Scardamalia, 1982). Young students' speech 
develops in the give and take between listener and speaker. 
Remove the active listener who asks questions, nods 
approval, asks the talker to go on, and laughs at jokes, and 
language production output is severely reduced. Students 
normally speak in "conversational turns" (Bereiter & 
Scardamalia, 1982). Typically, a child says something and 
someone else responds. In solitary writing the author 
"says" something, but lacking a response, the young writer 
stops "talking." He/she has already taken a conversational 
turn and there is nothing more to say. Vivid evidence of 
conversational turns in language production was provided in 
an experiment where students in grades 4 and 6 were given an 
opinion topic ("Boys and girls should play on the same 
team") and were asked to respond to it in written and 
The students in the experiment used 
conversational formats. 
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over twice as many words in the conversational mode when 
compared to the written mode, even when, in the written 
mode, a silent scribe took down every word they said 
(Bereiter & Scardamalia, 1982).' 
Making Plans 
If the large number of constraints involved in writing 
cause cognitive overload, then planning offers hope. Plans 
break down large problems into bite sized pieces. Plans 
allow a writer to make difficult situations more manageable. 
Flower & Hayes have noted the kinds of plans that expert 
writers employ: setting a goal for one’s writing, generating 
ideas in words by turning off one's "editor" and 
brainstorming, staging a scenario by imagining what someone 
else would reply to what was written, nutshelling one's 
ideas and telling them to someone else, temporarily throwing 
a constraint away, finding the first acceptable way of 
saying something and correcting it later, and making a short 
plan (Flower & Hayes, 1977, 1980). Expert writers do most 
of their planning as they write (Flower & Hayes, 1981b). 
For the novice, writing, with all its attendant 
constraints, tends to be a cognitively difficult task. To 
keep in mind one's goal and audience and to generate written 
language in the form of acceptable language conventions, can 
overload students' cognitive abilities, causing 
"downsliding" of performance. Downsliding is the inability 
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of the writer to successfully juggle the various constraints 
(Collins & Gentner, 1980). 
Improvement in writing requires that a writer's 
executive monitor be sufficiently developed so it can easily 
switch among the various sub-processes involved in the 
writing process. Movement towards a sophisticated 
monitoring system, where abilities such as goal setting are 
in evidence, will have to wait until proper teacher 
facilitation or early skills such as spelling are fully 
learned 
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Summary of Research on Writing Difficulties 
Based on a model of the writing process, several major 
points regarding students' difficulties with written 
composition have been made. The first is that writing is a 
cognitively complex task requiring a monitoring system 
capable of dealing with a number of simultaneous and 
recursive tasks: setting goals, searching for knowledge and 
turning thoughts into written speech. A major problem for 
students is that they do not have a well developed 
monitoring system. Moreover, they do not have at their 
disposal sophisticated planning strategies to help them 
overcome the cognitive complexities that written composition 
necessarily entails. 
The second point is that many of students' 
conversational strategies are assimilated without 
modification into their compositional tactics. This 
assimilation creates problems since conversation is an 
interactive process whereas composition is autonomous. 
Students' difficulties with written composition are the 
result of the problems they encounter in the transition from 
conversing interactively to composing autonomously. 
Students' needs during this transition include: 
a- learning to generate sufficient text without a 
conversational partner, especially in genres 
other than narratives; 
b- goal-driven memory searches. 
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c— shifting from local to global planning; 
d- learning to revise. 
Implications for Teaching 
The picture that emerged from this study is that 
written composition, insofar as students are concerned, 
entailed a myriad of difficulties that provided few answers. 
Planning is suggested as a technique for improving 
composition. Students’ plans however, are rather 
rudimentary. Is the picture then, of necessity, a bleak 
one. Not necessarily. This investigation provided several 
insights that may be helpful to students as they compose. 
Since it is often the case that students are better equipped 
to talk about topics than write about them, what if 
conversation was looked upon as an ally to composition 
rather than an adversary? What if conversation became part 
and parcel of the writing process? In such a scenario, 
teachers and student peers would talk about topics and then 
write about them. When a child runs out of ideas or 
information, another conference ensues. This scenario 
implies that the teacher would handle a large portion of the 
executive monitoring of the writing processes, thus easing 
students' cognitive strains in this area. Teachers would 
help students focus on content material, assist with 
organization and, finally, act as facilitators in dealing 
with spelling and grammar problems. This scenario 
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neccessitates a workshop atmosphere wherein students and 
teachers collaborate on producing successive drafts of a 
composition. Chapter III examines what happened when such a 
scenario was put into practice at the Atkinson Elementary 
school, in Atkinson, New Hampshire. 
CHAPTER III 
IMPROVING STUDENTS' WRITTEN PERFORMANCE 
Recent research on the writing process has unearthed 
numerous suggestions for improving written composition. 
Investigators such as Donald Graves and John Clifford note 
that teachers need to take much more of an active role in 
facilitating students' development in written composition. 
They suggest that teachers need to structure writing 
environments so that composing occurs in a process that 
involves the crafting of successive drafts. By so doing, 
teachers can help young writers focus attention on the 
planning, translating and revising processes in the 
classroom. In this way, students can experience how meaning 
evolves as they rework successive drafts of their emerging 
compositions. Researchers also note that since conversation 
plays a powerful role in text generation and knowledge 
searches, composition should take place in conversation-rich 
environments, such as a collaborative writing workshop. 
The focus of this chapter is on the experimental 
writing project in Atkinson, New Hampshire, where student 
compositions were significantly improved when a 
3^ 
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revision-centered approach (CPA) to written composition was 
put into effect. 
The Atkinson Project 
Atkinson, New Hampshire, a small town in the southern 
part of the state, was an experimental research site for 
Professor Donald Graves of the University of New Hampshire. 
Graves and research assistants Lucy Calkins and Susan Sowers 
originally set out to study student writing at the 
Atkinson Elementary School. In fact, they influenced the 
teaching practices they were supposed to study. Many 
innovative approaches to composition instruction have been 
widely criticized for lacking a coherent theory (Clifford, 
1981). Graves’ research and teaching, however, offer a 
rich and detailed study of how relevant theory can enhance 
classroom practice. Graves' three year longitudinal study 
of students' writing found that student compositions showed 
vast improvement when teachers created optimum learning 
conditions that conformed to writing process theory (Graves, 
1982, 1983, Calkins, 1983, Rouse, 1984). Case study data 
indicated that students as young as seven and eight years 
old were capable of compositional planning that reflected 
high-level goal direction and refinement of their 
compositions through a series of major revisions. 
In examining the data from the Atkinson Project, 
rich evidence was found to support these contentions. 
Craig, a third grader, wrote the following before the study 
began: 
I was Divinthe serwol and as an 
to carsccrashng anlamstcroshinh Roy into, 
from ButIturnedowayandthanI turned 
Satawt Toget awayandan thenSmore cars 
crasheing abt ben them amectscarcm. 
Translation 
I was driving the steering wheel and all of a 
sudden two cars crashed. I almost crashed right into 
them but I turned away and then I turned straight 
to get away and then 5 more cars crashed and then the 
emergency car came. (Calkins, 1983, p.22) 
Craig had major problems with spelling, page 
aesthetics and punctuation. Three months into the 
project, however, Craig wrote: 
Goofy the Cowboy Dec 18 
When goofy was a little boy 
everbody teased him. An he 
grew up being teased. Goofy 
had funny ears and funny nose 
and Legs. And he didn't like it 
a bit. Then he started to get mad 
Then!! he got some guns and had 
some fun. And killed a few people. 
But he didn't care a bit. He was 
having fun. Then he was the King 
of the Village. No body would tease him 
any more. Then the people of the 
village made a law you couldn't kill 
any body. And goofy got mad and 
disobey and Went to Jail. (Calkins, 1983, p. 
In "Goofy the Cowboy," Craig showed what he learned: 
proper spelling and page aesthetics are important not only 
for the reader but for the writer as well. Susie, a third 
grader at the Atkinson school, wrote: 
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Once there was a clockmaker named Sam. Sam owned a 
shop on Klicket Street. He lived there with his wife 
and cat. He made clocks of all kinds. Sam and his wife 
were very content. Even the cat looked pleased. He got 
up at 8:00 and washed up and ate at 8:30. He started 
making clocks at 9:00. He usually went to bed at 10:00. 
On weekends he worked in the garden. But when he was a 
little boy he always wanted a dog...It took a while for 
the dog and cat to get along. (Calkins, 1983, p.10). 
A fairly conventional piece, typical ,of what a third 
grader would write. A day in the life of Sam, the 
clockmaker. He has a wife and cat. He now wants a dog. 
The story is somewhat lifeless; it lacks a voice. It shows 
elements of the "bed to bed" narrative so typical of 
beginning writers. Compare "Sam, the Clockmaker" with a 
later composition: 
I pressed my toes into the hot sand. I wiggled them 
around. The gritty sand felt good on my sunburnt toes. I 
looked out over the ocean. My sister was out deep, 
jumping over waves with my Aunt. Sometimes the waves got 
too big and they would knock her over, then my Aunt 
would pull her up and she’d be dripping wet and they'd 
start laughing. My shoulders were hot from the burning 
sun. I would have loved to be out there in the waves but 
I was too scared. (Calkins, 1983, p. 4) 
Susie's progress is remarkable. The sun is hot, and 
the cool, turbulent water beckons her. The tension of the 
piece pulls the reader in. Obviously a major goal of her 
composition was to create just such a tension. She revised 
this paragraph two times. This is her first try: 
I was at a beach in Florida. I pressed my toes into 
the hot sand. I saw my sister jumping out in the 
waves with my Aunt. She was jumping around as the 
waves hit her, she was out deep...I wanted to go out and 
play in the big waves but I was nervous to. 
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Susie s first draft was not as good and brings to mind 
the old saying: "There is no such thing as good writing, 
only good rewriting." 
The richness of these compositions suggests a teaching 
practice that was innovative in approach. A detailed 
examination of these practices follows. 
Findings from Atkinson 
A study of the data that emanated from the Atkinson 
Project revealed the following non-traditional classroom 
practices: (Graves, 1982, 1983, Calkins, 1983) 
1- Collaborative workshop atmosphere. Students did 
not write silently as in the traditional manner; rather a 
collaborative workshop atmosphere was established that 
provided ample room for conversation from both teachers and 
peers. A conscious effort to empower students was made. 
Students, for the most part, selected their own topics to 
write about. 
2- Composing in stages. The focus of these 
conversations, or teacher interventions, operated in such a 
manner so as to divide the writing process, wherever 
feasible, into the following temporal sequence: 
a- Discovering information about the subject. 
b- Organizing subject matter. 
c- Editing for problems with spelling and grammar. 
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Teachers were quite active in moving students from one 
place in the writing process to another. In other words, 
they took over, to a large extent, the role of monitor. 
Moreover, they directly taught and modeled planning 
strategies. 
3- Revising. Students were expected to write 
successive drafts as they moved from one part of the process 
to the next. 
At Atkinson, the teacher's role in guiding written 
composition was vastly different from traditional practices. 
Teachers at the project facilitated all aspects of the 
writing process. In traditional instruction, teachers 
facilitate pre-writing only. The question arises 
as to what is the proper role of the teacher in written 
composition? 
The Teacher's Role in Guiding Written Composition 
How much help should the teacher offer in written 
composition? On the surface, the answer to this question 
sounds fairly simple: give students all the help they need. 
While most people would stop short of having the teacher 
write the child's composition, everything up to that point 
would seem proper. Or would it? Bereiter & Scardamalia 
present a caution ——too much in the way of facilitation 
"...always involves the risk of impeding learning by 
creating a sort of fool's paradise in which the learner is 
protected from those parts of the task, that are most 
critical for eventual mastery" (Bereiter & Scardamalia, 
1982, p.52). In other words, they fear that a "literary 
crutch" would be provided that would make it difficult for 
the child to compose without a teacher. Moreover, they 
caution against getting into situations where teachers are 
doing things for students that skilled writers need to do 
for themselves. They suggest that traditional practices 
such as teacher-led pre-writing activities, may be the wrong 
way to pursue composition instruction. Furthermore, they go 
on to say, the kinds of help that teachers should provide 
are "procedural facilitations." Procedural facilitation 
refers to "any reduction in the executive demands of a task 
that permits learners to make fuller use of the knowledge 
and skills they already have" (Bereiter & Scardamalia, 1982, 
p.52). Procedural facilitation is distinguished from 
"substantive facilitation" in which "the teacher ...actually 
enters into the task as a collaborator." (ibid.). In actual 
teaching practice the difference comes down to, for example, 
prompting a writer to "say more" (procedural facilitation) 
as opposed to leading prewriting exercises (substantive 
f acilitation). 
Given the magnitude of the problem, Bereiter & 
Scardamalia have, perhaps, too cautious an approach. 
Especially since the kind of facilitation that they 
advocate, has not, by their own account, been effective in 
improving students' written composition (Bereiter & 
Scardamalia, 1982). They have not, as yet, found procedural 
facilitation to be effective in areas outside of text 
generation. Certainly such facilitation has not helped 
students in shifting from local to whole text planning. 
This area is a major source of students' difficulties in 
written composition, that is, knowing when to stop worrying 
about spelling and move on to idea development. Even 
substantive facilitation, such as teacher-led pre-writing 
execises, failed to produce compositions that show evidence 
of global planning. Given the cognitive complexities of 
written composition, another kind of facilitation is 
examined, one that has much in common with substantive 
facilitation, called "scaffolding." 
Scaffolding (Bruner & Ratner, 1978) is a temporary 
language structure that follows the contours of a child's 
growth. It is temporary in the sense that training wheels 
on a child's bike are temporary. In scaffolding, the 
teacher works to "support the child in achieving an intended 
outcome" (Bruner & Ratner, 1978). The operative factor in 
scaffolding is that "the active, initiating child stays in 
control of the language and the experience while the adult 
operates effectively in response to the child" (Searle, 
1984, p.480). 
Scaffolding was the approach used at the Atkinson 
Project (Graves, 1983). Its temporary nature was evident 
because the students at Atkinson were able to internalize 
the facilitation. After spending two years in a workshop 
mode, Diane, a 4th grader at the Atkinson school, explained: 
You can conference with yourself. You just read the 
piece over to yourself and it’s like there is another 
person there and you think thoughts to yourself of what 
is wrong with it I say things others might ask me. Even 
though I know what happened, I talk it over with myself. 
I might ask myself questions like, 'what are you going 
to do next?' and 'when are you going to end it?'. 
(Calkins, 1983, p.76 ). 
Or, as seven year old Heather put it: 
I'm having an individual writing conference with 
myself. On each page I ask myself the questions the 
other kids would ask me." Opening her book to page two, 
she said, "Here I wrote, 'I have a horse.' The kids 
would ask me if I ride it, so I'm going to add, 'I ride 
my horse everyday unless it's raining.'" (Calkins, 1983, 
p.140). 
If, as the case study data indicated, students, after 
an exposure to the facilitation, were able to internalize 
it, the "literary crutch " issue disappears. Students need 
to be shown how to do something, the priming of the pump 
metaphor becomes operative in this instance, then they can 
function on their own. Or, as Vygotsky noted in this 
pas sage : 
What the child can do in cooperation today he can do 
alone tomorrow. Therefore the only kind of instruction 
is that which marches ahead of development and leads it; 
it must be aimed not so much at the ripe as at the 
ripening functions... Instruction usually preceeds 
development (Quoted in Calkins, 1983, p. 60). 
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How scaffolding was employed at Atkinson will be 
examined in a latter portion of this chapter. An 
investigation of the three approaches cited above: 
collaborative workshop atmosphere, composing in stages and 
revising , follows. 
Collaborative Workshop Atmosphere 
At Atkinson, a tone was set even before the writing 
began: writing was something a teacher shared with students, 
not something a teacher gave to students. Sharing, for 
Graves, meant showing, not telling, how the teacher writes. 
Graves began this process by telling the class that when he 
plans to write, he has several topics that he is interested 
in writing about. These topics are personally interesting 
and ones he wants to know more about. He lists his topics 
and mulls over them out loud. Thus Graves modeled for the 
class what an adult writer goes through as he/she writes, 
the struggle with topic selection and the quest for goals. 
Graves chose a topic, "An Angry Moment in the Sixth Grade" 
and shared with the class what he hoped to find out by 
writing: 
I've never written about this topic before. One day 
when I was in sixth grade the teacher asked people in 
the class to raise their hands if they had any relatives 
who were born outside of the United States. I was so 
embarrassed, so angry that I was the only one in the 
class who couldn't raise his hand. Ever since that day 
I've wondered what really happened, so today I am going 
to write about it (Graves, 1983, p. 13). 
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Students were asked to think about their topics, talk 
them over with a friend and begin writing. At this point, 
everyone, teacher included, wrote. After Graves wrote for 
five minutes, he visited students and answered questions. 
Following this. Graves spent the next ten minutes 
individually "receiving" the compositions of four or five 
students. Receiving involved reading or listening to a 
composition-in-progress and then retelling it. Janet was 
writing about her cat when her teacher visited and read her 
piece: 
Sidny is a racal. He runs up the furnicher. 
Teacher: Sydney is a rascal isn’t he, running up the 
furniture like that. You've seen him do 
it? ...And then what happens ? 
Janet: He digs his claws in and my Mom yells to get 
him off! (Graves, 1983, p. 14) 
By receiving students' work, teachers show they are 
listening to what the child says and are also- interested in 
what the child is writing about. The receiving is performed 
"in such a way that the child is teaching you what he 
knows" (Graves, 1983). The teacher informed Janet, that 
she, Janet, is a Sydney, the cat, expert. This empowered 
Janet by letting her know that she is knowledgeable in 
certain areas and that she can write about them. 
The day's workshop concludes by bringing the students 
into a circle and asking them to share with the class what 
their topics were, how the writing went and a reading of 
some of the compositions. 
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Conversation plays a powerful role in stimulating a 
writer's search for content material. In contrast to 
traditional compositional instruction, a collaborative 
workshop atmosphere provided an arena where peers and 
teacher can talk to each other about their compositions. 
When the teacher asked Janet, "And then what happens?" Janet 
was able to come up with more text for her emerging 
composition. Conversation, when allowed into the writing 
process, thus becomes a powerful ally in increasing 
text production and search for knowlegde. 
The collaborative workshop atmosphere at Atkinson was 
vastly different from traditional teaching practices where 
teachers devote most of their attention to "the two ends of 
composing— assigning topics and correcting mistakes" 
(Calkins, 1983 , p. 15) . In this new approach, the teacher 
not only writes alongside the students but also shows that 
topic selection and writing are not easy tasks. Emig (1971) 
notes that students have a notion that writing is an act of 
magic. They tend to think that writing is easy to do and is 
completed at one sitting. Seeing that the teacher also 
struggles with writing is bound to be an eye opener for the 
beginning writer. 
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Composing in Stages 
At the Atkinson Project, teachers structured the 
writing environment so that composing took place in stages. 
This was accomplished through the medium of the 
teacher/student writing conference. Conferences were held 
on a regular basis throughout the writing of a composition. 
Early conferences focused on discovering ideas, later ones 
helped students organize their subject matter. At 
"publication time," final conferences were held to help 
students with spelling and grammar problems. Since many 
drafts were expected from the writer, revisions took place 
throughout. 
Through the medium of the conference, teachers were 
able to move the focus of the students’ monitoring system 
from one part of the writing process to another. Skilled 
writers effectively monitor their own change of focus 
throughout the various parts of the writing process. Such 
monitoring helps expert writers move, for example, from 
concerns with spelling to concerns with idea discovery 
(Hayes & Flower, 1983). Effective monitoring is a forward 
and backward looking process. It entails knowing when to 
get off a train of thought, make some repairs and then 
reboard. Students tend to get stuck in a particular 
subprocess. As Bruner noted: 
There is a great distance between the one-tracked 
mind of the young child and the ten-year old s abilitiy 
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to deal with an extraordinarily complex world. 
Intellectual development is marked by an increasing 
capacity to deal with several alternatives 
simultaneously, to tend to several sequences during the 
same period of time, and to allocate time and attention 
in a manner appropriate to these multiple demands. 
(Bruner , 1966 , p . 6 ). 
Scaf folding 
The structure of the conferences at Atkinson followed 
a strategy of facilitation called ''scaffolding." 
Scaffolding, according to Graves (1983, 1984), is comprised 
of the following six elements: heightened semantic domain, 
predictable structures, role-reversibility, definite focus, 
playful structures and demonstration of solutions. 
Heightened semantic domain entails helping students 
develop a vocabulary to talk about their writing. For 
example, "brainstorming," "leads," and "draft" are word 
tools that help students talk about their compositions. 
Predictable structures enable students to anticipate what 
will happen during a conference. Role-reversibility 
encourages students to initiate questions and comments. 
Definite focus means centering attention on no more that one 
or two features of the child's piece. By playful 
structures, Graves means that "teachers should encourage a 
sense of surprise, of joyful pursuit of the writer's own 
intentions" (Graves, 1984). Demonstrating solutions entails 
that teachers show what they mean, rather than tell a child 
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what to do. 
Scaffolding conferences were employed at the Atkinson 
Project in order to help students compose in stages. How 
this was accomplished in terms of planning, translating 
and revising, follows. 
Discovery of Ideas 
Discovery of ideas is that part of the writing process 
referred to as "planning." 
Searching memory for relevant content is a difficult 
process for young writers. Left to their own devices, as in 
silent composition, students tend to come up with a mere 
listing of words, which, is not usually helpful in 
generating text (Bereiter & Scardamalia, 1982). Conference 
excerpts provide rich data on how discovery was accomplished 
at Atkinson. Gillian, a third grader, placed the following 
heading on her page: "Day I Went to the Hospital." The rest 
of the page is a disturbing blank. Gillian sits at her 
desk, idly tapping her pencil. Pat, her teacher, comes by 
for a conference. 
Pat: You've actually been to the hospital, 
Gillian? Were you a patient or visiting ? 
Gillian: I was a patient, but I can't think of the 
place where they bring you in. 
Pat: 
Gillian: 
Was it emergency ? 
No, it was for my appendix. I walked in. 
Oh, what do you call that place ? 
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Admissions ? 
That ' s it. 
Tell me about the day you went in. 
Well, it was sort of an emergency. It 
wasn't real bad but the doctor said we'd 
better get over pretty quick. We went into a 
place where they did papers and looked me 
over some more, then they took me right 
upstairs. 
You have the order pretty clear. Gillian, 
sometimes there are words or things that you 
aren't quite sure of like "admissions." 
Don't worry about that right off; when you 
know the rest of the story, draw a line 
where the missing word might go and just 
keep writing. You can come back to the 
missing word later. (Graves, 1983 , p. 16) 
For lack of a word, Gillian was stuck. Her teacher 
helped her find the word and then suggested a valuable 
heuristic strategy employed by expert writers, draw a line 
for the missing word and keep on writing. With this 
suggestion, Pat moved Gillian's monitor from searching for 
the right word to discovering ideas. Moreover, through 
conversation, Pat facilitated Gillian's memory search for 
relevant information. Gillian was able to recall what 
happened at the hospital. Gillian's composition was a 
narrative that had strong personal meaning. She was able to 
retrieve material from long-term memory in temporal order. 
Pat confirmed that the way Gillian drew this information out 
of long-term memory sufficed as an organizational focus for 
Pat: 
Gillian: 
Pat: 
Gillian: 
Pat: 
the piece. 
Goal directed knowledge searches. Students' writing, 
quite often, is composing without goals. Susie's story 
about Sam the Clockmaker" is one such example. Students 
find it difficult to pursue goals in their writing because 
they typically follow a "what shall I say next?" strategy 
(Bereiter & Scardamalia, 1982). The concern of the expert 
writer is that "there must be one, and only one driving 
theme , one unity that holds the reader, one main point that 
pushes the writer on" (Graves, 1983, p. 114). Once goals 
are determined, related knowledge has to be mined from long 
term memory. Teachers at Atkinson faciltated goal derived 
knowledge searches by asking questions that caused the 
writer to think about where the piece was going. They asked 
such questions as "What are you trying to get to?" or "What 
is this paper about?" The discovery of goals and the 
searching for relevant knowledge was the subject of the 
following conference excerpt between Mr. Sitka and eleven 
year old Anton: 
Mr. S: What is this paper about Anton ? 
Anton: Well, I'm not sure. At first I thought it was 
going to be about when we won the game in 
overtime with the penalty kick. But then I got 
going on how our team won because we were in 
such good shape for overtime. You see, the 
other team could hardly move at the end. Took 
me way back to our earlier practices when I 
hated the coach so much. Gosh, I don't know 
whatit'sabout. 
Mr. S: Where are you now in the draft ? 
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Anton: 
Mr . S : 
Oh, I've just got down the part where we won in 
overtime. 
So, you’ve just started then. Well it's 
probably too early to tell what it's about. 
What did you figure to do next in the draft, 
then ? 
Anton: I don't know. I don't want to just write and 
wander around. I've just written about .when 
we've won but it sort of just has me stuck at 
this point. 
Mr. S: Tell me about that coach of yours. 
Anton: God, how I hated him! I almost quit three or 
four times maybe. I thought he couldn't stand 
me. He'd yell, catch everything I did wrong. 
We'd run and run until we couldn't stand up. 
Have some passing drills and then run us some 
more. He'd just stand there yellin' and 
puffin' on his cigar. Course he was right. 
When we won the championship, I think it went 
way back to those early practices. 
Mr. S: The way you tell it sounds as though you have 
quite a story to tell. Try writing about early 
practices, then see what the piece is about. 
(Graves, 1983 , p. 115) 
At the beginning of the conference, Anton told his 
teacher he was stuck; he didn't know what his paper was 
about. He probably pursued a "“What next?" strategy in 
his writing and when he read his piece he could not find its 
focus. Mr. Sitka helped Anton find his goal when he asked 
Anton to tell him more about the coach. Anton quickly 
searched his memory and recalled how his hatred of the coach 
was based on the difficult practice sessions. He also 
recalled that this very difficulty was probably the reason 
his team won the championship. Anton, at this point, was 
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probably working on a new goal: that hated figure, his 
coach, was instrumental in winning the championship. When 
Mr. Sitka told Anton "it's too early to tell what it's [the 
composition] about," he was modeling a valuable insight 
drawn from the practice of expert writers. Expert writers 
develop many of their goals as they compose (Flower & 
Hayes, 1981). In other words, Anton will figure out where 
his composition is going as he writes! This is in contrast 
to traditional approaches wherein students are asked to 
develop detailed plans before they begin to write. 
Asking questions such as, "What is this paper about?" 
gets the writer to focus on goals. Expert writers ask this 
question of themselves often. It is a good planning 
strategy and we referred to it as "nut shelling," saying in a 
sentence or two what the piece is about (Hayes & Flower, 
1983). When Mr. Sitka asked Anton to "nutshell" he 
modelled a heuristic planning strategy employed by expert 
writers. 
Organizing Subject Matter 
Organizing subject matter is part of the writing 
process we have referred to as "translating." Students 
experience two major problems with translating. The first 
problem is with difficulties in generating language without 
a conversational partner. Secondly, problems surface in the 
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area of producing compositions that take in the needs of the 
reader. 
Generating text without a conversational partner. An 
overiding problem for writers is simply putting words down 
on paper. A major component of the problem lies is in the 
difference between written composition, where writers 
compose autonomously, and conversation, where language 
production takes place interactively. Conversation prompts 
the writer to write more (Bereiter & Scardamalia, 1982). 
Vivid evidence of the power of conversation can be seen in a 
mini-conference where a first grader wrote a story that 
began and ended with: "All Abt Rbts." (All About Rabbits) 
A friend asked him "And what do they eat?" "Rabs at cars" 
(Rabbits eat carrots), he replied and now has a composition 
twice as long as the one he started out with (Calkins, 1983, 
p. 139). Such data provides powerful evidence of the 
positive role of conversation in composition. Traditional 
classroom approaches, where the motto is, talk with your 
pencils and not with your mouths," do not provide 
environments where text generation is encouraged. 
The needs of the reader. One of the major problems 
encountered in the translating process is that writers often 
do not understand the reading needs of their audience. 
"Writer-based prose" typifies such a lack of understanding. 
In written composition, there is often a gulf between 
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intention and performance. Students are often aware of 
their writing problems. They are, however, incapable of 
overcoming them because they suffer from cognitive overload 
when they try to read what they have written and revise it 
at the same time (Bereiter & Scardamalia, 1982, Hayes & 
Flower, 1983). A remedy for this problem is to provide oral 
feedback to corapositions-in-progress (Clifford, 1981). It 
has also been suggested that providing writers with 
realistic audiences would go a long way in ameliorating the 
effects of writer-based prose (Shaughnessy, 1977). Susie's 
conference with Diana and researcher Lucy Calkins in the 
following example shows the efficacy of such an approach. 
Susie, a third grader, was working on developing leads 
for her story, "The Big Fish." Her first lead: 
Our boat was drifting on the water. It was a 
beautiful warm day. The sun was just going behind some 
hills and all was peaceful. Just then I felt something 
on my line. I thought it was a snag but it wasn't. 
(Calkins, 1983, p.58) 
Diane, a peer, asked Susie, "How'd it feel like on the 
line?" Diane's question was an example of scaffolding: "show 
how it feels; don't tell." Susie didn't answer; instead, 
she went back to her desk and wrote: 
Our boat was drifting on the water. It was a 
beautiful warm day. The sun was just going down behind 
some hills. Just then, on my pole it felt like someone 
was trying to take the pole [it] away from me. I 
thought it was a snag but it wasn't because it wiggled. 
Susie read the new lead to her teacher. In the 
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process, she asked herself aloud, "How will you know I'm 
fishing? This is a reader question," something the reader 
would need to know when reading the story. Back to her seat 
she went. Her latest lead read: 
Me and my father were fishing at a lake. I looked in 
the water and saw a quick flash. It was a school of fish 
that looked like silver dollars. 
Susie was able to internalize what a reader would say 
when reading her lead. She realized she left out a vital 
piece of information. Obviously, there are other elements 
that helped Susie revise: a class atmosphere where Susie 
felt comfortable in sharing. She also knew that peers and 
teachers cared about her writing and listened when she read 
her compositions and offered questions that taught. 
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Spelling and Grammar 
At Atkinson, proper spelling and grammar were saved 
for the final editing conference. Up to this point, 
students were advised to follow literary conventions as best 
they could by using their own system of spelling called 
invented spelling." With a knowledge of as few as six 
consonants, students "spelled." By using invented spelling, 
Sarah', a first grader, spelled "FLLAOWZ" (FLOWERS). 
Sarah, along with her classmates at Atkinson, were 
given help with their spelling and grammar at the final 
editing conference. During this conference, students were 
asked to underline words they thought were misspelled. They 
were then given checklists to look up their words. Words 
that were still misspelled after working on the checklist, 
were gone over in conference. Skills in spelling and 
grammar were taught in the context of the child’s own 
composition. In this manner, Sarah learned how to spell 
"flowers." (Graves, 1983, p. 186). (Sarah spelled "flowers" 
correctly, seven months after she first used it in a 
composition. ) 
In a study conducted by Calkins at the Atkinson 
School, students who were taught spelling and grammar in the 
manner cited above, outperformed a control group of peers 
who were taught these conventions in a more traditional 
approach (Calkins, 1983). 
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Summary of Research on the Atkinson Project 
Students do not have at their disposal sophisticated 
planning strategies that allow them to compose in stages; 
teachers facilitate this process by redirecting young 
writers’ monitors (Graves, 1983). Teachers at the Atkinson 
project did this through the medium of the writing 
conference. 
Composing in stages allows the writer to pursue a 
"divide and conquer" strategy viv-a-vis the cognitive 
complexities of written composition. This is not to 
contradict experimental findings that composing is a 
recursive rather than linear process (Sommers, 1979, Hayes 
& Flower, 1983). But for classroom practices, strategies 
must be developed that are comprehensible to students so 
that they can "...successfully experience how writing can 
evolve from half-formed thoughts to edited discourse" 
(Clifford, 1981, p. 39). Composing in stages accomplishes 
this desired goal. 
Traditional school approaches to composition, where 
writing becomes a product to be evaluated, often fail to 
take in the needs of the author. Recent research on the 
writing process has given educators many practical insights 
vis—a—vis improved composition instruction. Writing process 
theory informed the innovative teaching practices at the 
Atkinson Project. Under the direction of 
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researcher Donald Graves, students composed in stages and 
revised successive drafts in a collaborative workshop 
atmosphere. The writing environment was structured so that 
students conferenced frequently with teachers and peers 
throughout the writing process. Early conferences focused 
on what is known about a topic and what still needs to be 
known. Later ones helped the young writer organize 
material. Case study data indicate that students's written 
composition showed significant improvement. 
While case study data are valuable, they should not be 
confused with controlled experiments. There are many 
reasons other than the ones given by Graves that might have 
accounted for the improvement of written composition at the 
Atkinson Project. One major possibility is the Hawthorne 
Effect: the impact of three composition researchers at a 
small public school may have influenced students' 
compositions in ways not known. What is needed in this area 
of composition research are carefully controlled experiments 
that test the effectiveness of Graves's CPA approach on 
written composition. These experiments should include 
measures for the following: value of composition, number of 
words and number and kinds of revisions. Information of 
this nature, combined with the case study data from the 
Atkinson Project, will prove extremely valuable to any 
educator contemplating change in composition instruction. 
CHAPTER IV 
COMPUTERS AND COMPOSITION: A REVIEW OF THE LITERATURE 
As computers continue to replace the writer’s 
typewriter and the students’ pencil and paper, many 
arguments have been made for the benefits of computer 
writing programs: 
a» Writers will produce more because there is 
less risk (Bridwell, Johnson, Brehe, 1984). Ease of 
revision will stimulate a writer to produce a flow of words 
that paper inhibits (Standiford, et. al., 1983). 
b. Writers will revise more because prose on the 
terminal screen is seen as "fluid" and therefore subject to 
easy change and experimentation (Wresch, 1984). 
c. Compositions will not only show improvement 
but will also be more creative (Bridwell, Johnson, Brehe, 
1984). Ease of revision will increase the number of drafts 
writers produce and successive drafts will improve writing. 
Moreover, since computers can efficiently handle "low-level" 
concerns such as text production, editing and recopying, 
writers will be freed to concentrate on "high-level" issues, 
such as the goals of the composition (Kane, 1983, Von Blum & 
Cohen, 1984, Geoffrion, 1983). 
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d. Students will enjoy using word processors and 
will gladly spend more time crafting their compositions 
(Kane, 1983). "Real-time gadgets with feedback,"— 
roulette wheels, pinball machines, video games, hand 
calculators and word processors——are compelling to use 
because they are intrinsically motivating (Gould, 1981, 
Malone, 19 81). 
As more and more educators and parents are preparing 
to introduce the writer to computer writing programs, it is 
important to test some of these claims by examining the 
research on computer writing. 
Computer Writing Programs: Relevant Research 
Schwartz (1982), in a pioneering article entitled, 
"Monsters and Mentors: Computer Applications for Humanistic 
Education," categorized computer writing programs in the 
following manner: 
1. Text feedback. Statistical information is 
provided on compositions written on a word processor . 
Number of words in a sentence, readability level and number 
of "vague" words are some examples of the kinds of 
statistical information furnished. 
2. Drill and practice exercises. Workbook 
activities for spelling and grammar are presented in a 
computerized format. 
3. Simulations. Students input a series of words 
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prompts the writer in the following fashion: 
Computer Program: Now I need to find out what you 
are writing about. So would you 
please type in your subject. I am 
looking for one to three words. 
Input: Protest Against Materialism 
Computer Program: Hey, that's neat, Wally! We’ll have a 
good time thinking about protest 
against materialism. Relax now, Wally, 
and enjoy this brainstorming session. 
What special experiences made you 
select protest against materialism as 
your topic? 
Input: The study of medieval man, the way in 
which he was lead to believe at the 
time, the influence of the church. 
Computer Program: That’s the idea, Wally. Give me some 
more info now. (Burns, 1984, p. 19) 
TOPOI continues by asking questions about the purpose 
of the paper, why the writer chose the topic and so on. The 
questions used as prompts are based on classical strategies 
for stimulating invention—Aristotle’s topoi, Burke's 
pentad and tagmemics (Burns, 1984). Since TOPOI doesn't 
"know" about "Protest Against Materialism" or any other 
topic for that matter, how effective is it as an aide to 
invention? If TOPOI’s prompts and inputs could be construed 
as conversation, it would be an effective program. There is 
a limited amount of evidence suggesting that such prompting 
does indeed promote "conversation." Daiute (1983, 
1984) found that computer prompts stimulated writers' 
"internal dialogues." Such stimulation, she argued, caused 
The writers to make substantial revisions in their texts, 
only other experimental data on invention software is 
Burns's study (1979), which concluded that TOPOI and other 
"invention" software programs were effective in improving 
compositional quality. 
Planning software on the elementary school level does 
not have the sophistication nor the interactive features of 
TOPOI. Newman (1984) developed a software program that 
listed a number of topics from which writers can choose. 
Teachers enter into a text file of a word processor a 
series of topics such as "People in my neighborhood, "Things 
that make me happy," and "Sports I know about." Space is 
left under each heading and students are free to enter text 
as they wish. "The Write Idea" (Tchudi, 1983) helps 
students to brainstorm by prompting students to generate 
ideas about a topic. For example, students are prompted to 
"list some details about your topic." Other prompts 
include: What "sights" should a reader see when reading 
about a topic? How should the composition start? How 
should it end ? 
Planning software is still in its infancy and outside 
of the Burns’ study (1979) there are no experimental or case 
study data that discuss its effectiveness as a composing 
tool. 
Research on Translating 
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Translating involves turning thoughts into written 
speech (Hayes & Flower, 1983). A number of studies 
investigated the effectiveness of using computer writing 
programs for composing. These include Gould’s research 
involving business executives, Kane's work with 8th grade 
students, Bridwell, Johnson & Brehe ’ s investigation of 
experienced writers and Woodruff, Bereiter & Scardamalia’s 
experiments with 6th and 8th grade students. 
Gould's (1981) experiment compared letters composed on 
a word processor with letters written by more traditional 
means (pen and paper and then typewriter). Writers with 
several years experience using IBM word processors in a 
business environment composed similar letters in the two 
different modes. Through the use of a special pen and a 
computer program, Gould was able to keep an accurate record 
of how the subjects composed. Detailed information was 
collected on the amount of time taken to complete a letter, 
amount of pause time, and the number and kinds of revisions, 
etc. Gould found that letters written on a word processor 
required 50% more time to compose than letters written by 
hand. This was mainly due to the cumbersome word processor 
used in the experiment (IBM VM/168T or V). However, 25 % of 
the difference was due to the extra amount of time it took 
to enter the many more revisions made on the word processor. 
Since the quality of the letters composed in the various 
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modes was judged to be the same, these "extra" revisions did 
not improve the text. Gould concluded that the subjects’ 
fascination with the technology lured them into making extra 
changes in their texts, changes they did not normally make 
when using pencil and paper. 
How students compose on the word processor was the 
subject of a case study involving 8th grade students at the 
Bank Street College of Education (Kane, 1983). Five 
students composed in a computer lab for two 45 minutes 
sessions a week for a five week period. Students could 
write about anything they wished. Findings indicated that 
the students enjoyed using the word processor and willingly 
reworked and crafted the same composition for the duration 
of the experiment. This contrasted with the subjects' 
pencil and paper efforts which were typically finished in 
one 30-45 minute sitting. According to the investigators, 
the students felt freer to experiment with their writing 
because of the ease of revision. Investigators felt that 
revisions done on the word processor were both more numerous 
and substantial than those done with pencil and paper. 
The research was designed to give insights into 
whether fluency in writing could be promoted by using a word 
processor. Fluency in writing was defined as the ability to 
compose lengthy narratives, to write with enthusiasm, and to 
produce goal derived compositions showing evidence of 
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substantial revision strategies. Of the five students in 
the study, one was considered a fluent writer before the 
experiment began. The study found that the other subjects 
did not gain in fluency as a result of using the word 
processor. A major conclusion from the study was "students 
assimilated the technology and applied it to their model of 
composing" (Kane, p. 22). Non-fluent writers wrote in 
their usual word-by-word fashion, following their usual 
"What do I say next?" strategy. Most of their revisions 
were corrections of spelling and punctuation errors. When 
new text was inserted, it was entered in at the end of the 
composition. The group's sole fluent writer wrote in her 
usual manner, revising substantially by inserting new text 
within the boundaries of the existing composition. Revision 
of this nature usually entails a real "re-vision" or 
"re-seeing" of the text and, as such, leads to substantially 
improved composition (Kane, 1983). 
Expert adult writers were the subject of another case 
study involving translating. Over a ten week period, eight 
experienced writers wrote essays in response to four matched 
articles selected by researchers (Bridwell, Johnson & Brehe, 
1984). The participants were given the articles three 
days before their writing session. Subjects were free to 
plan or write ahead of time, if they wished. During the 
first session, participants composed with their usual 
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writing tools, pen and paper. Subsequently, subjects used a 
word processor ("WordStar" running on a microcomputer). A 
keystroke record was kept for all text entered on the word 
processor. Investigators were able to keep detailed records 
of the text inputted, the number and kinds of revisions, 
and how long various operations took. It was found that a 
writer's composing style played a large part in how he or 
she accommodated to the word processor. 
The researchers found that expert writers could be 
categorized by their composing styles: "discovers", 
"planners" and "combinations" (combination of the first 
two). "Planners" consider what they are going to say and 
then proceeed to execute a draft. They accommodated best to 
the computer. "This is probably due to the fact that their 
style of composing means that many of the problems were 
solved in advance, leaving chiefly surface level planning 
for the draft" (ibid). "Discoverers," those who compose 
to discover what they have to say, were least pleased by 
using the word processor. "Discoverers" found that they 
couldn't draw diagrams or spread out pages of their emerging 
draft. Also, the twenty five line text screen was not 
sufficient for their composing needs. Moreover, either they 
wouldn't or couldn't get sufficent and timely hard copy of 
their drafts. One "discoverer," Brian, who typically tosses 
out pages of his writing before he finds material worth 
79 
keeping, noted that the polished quality of his writing on 
the word processor lured him into saving material that he 
might otherwise have thrown out. "Combinations" also did 
well on the computer. Their composing style was flexible 
and they could more easily adapt to the word processor. 
The Birdwell, Johnson & Brehe (1984) study found that 
the subjects revised more and wrote longer compositions on 
the word processor. Many of their revisions,, however, 
involved typos and spelling errors. Typically, subjects 
would enter text, note a small error in spelling or diction 
and, contrary to their usual practices, would go back to 
correct it. Incessant editing of errors, became somewhat of 
a problem for many of the subjects. Oftentimes, authors 
will write for ideas first, and then come back and polish 
for organization, clarity and punctuation. However, ease of 
correction lured some of the subjects into making premature 
corrections in spelling and grammar. Some of the writers 
enjoyed doing this because, as they "tinkered" with the 
text, they were able to think of more substantial matters 
involving their compositions. The subjects in this study 
were developed writers with finely tuned composing styles. 
What is "automatic" for them—spelling, grammar, etc., is 
cognitively demanding for the young writer (Bereiter & 
Scardamalia, 1982). One problem with the technology is that 
ease of revision might intensify a writing problem that some 
80 
students experience with pencil and paper: incessant editing 
that precludes finishing a composition. 
Participants were asked to gauge their own products. 
Those who accommodated best to the computer, "planners" and 
combinations," were most satisfied with their work. The 
"discovers" were displeased. 
A computerized writing program employing "faci1itative 
prompts" was the subject of two studies by Woodruff, 
Bereiter & Scardamalia, (1982). Sixth and eighth grade 
students composed similar compositions in two different 
modes: by hand and on a specially programmed word processor. 
In the first study, 6th graders wrote on a word processor 
that provided "faci1itative prompts." If a subject pressed a 
help key or if the keyboard was inactive for more than 20 
seconds, a menu of writing aids was presented. For example, 
if the "Help you follow an argument plan" option was 
selected, another menu was presented which asked if help was 
needed with a "statement of belief." If so, the program 
prompted the user to begin a new sentence with "I believe" 
or "I think that." The second experiment involved 8th grade 
students and made the use of facilitative prompts 
compulsory. Results from the experiments indicated that 
students enjoyed the computer programs more than writing by 
hand. Texts composed on the special word processor, 
however, did not show any improvement over compositions 
written in the traditional manner, nor was their any 
difference in the length of the compositions. 
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Research on Reviewing 
Reviewing includes evaluating and revising text (Hayes 
& Flower, 1983). Expert writers review compositions for 
ideas, organization, spelling and grammar. Four studies 
that provide data on the impact of using word processing 
technology for reviewing are presented: Geoffrion's (1983) 
work with deaf teenagers, Collier's (1983) pilot study of 
college writers, Bridwell, Sire, & Brooke, (1984) experiment 
with business majors, Daiute's (1984) research involving 8th 
grade students. Subsequently, the efficacy of text feedback 
software as a revising aide, will be discussed. 
Geoffrion's (1983) pilot study involved 10 hearing 
impared teenagers who were asked to revise a handwritten 
composition on a Terak word processor. Researchers entered 
previously written pencil and paper compositions into the 
computer and, subsequently, helped the participants with 
editing commands. Experimenters compared initial 
compositions with final versions. Results indicated that 
subjects were able to master editing commands and enjoyed 
working on the computer. Geoffrion felt some 
disappointment with his study because his subjects were 
trained in a revision-centered approach and the revisions 
they made were primarily changes in grammar. Typically, 
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revisions of this nature do not improve the quality of the 
text (Sommers, 1978). 
Collier (1983) used a case study design to find out 
whether writers make more substantial revisions on a word 
processor than with pencil and paper. Four inexperienced 
writers from an introductory college-leve1 composition class 
were the subjects of this pilot study. During the first 
session, participants revised a previously handwritten 
composition in the traditional manner. In the six weeks 
that followed, subjects handed in a handwritten composition 
on a Tuesday and revised it on a AES C-20 computer on the 
following Friday. Initial drafts were compared with final 
versions in order to determine the number and kinds of 
revisions made. Collier found that the subjects made many 
more revisions using the word processor. The revisions, 
however, were mainly at the "surface level" (i.e., changes 
involving words, phrases, or clauses) and did not improve 
the quality of the written compositions. Ease of 
correction, Collier noted, lured the subjects into making 
revisions that they would not normally make. Comparing the 
handwritten essays to the ones made on the word processor, 
Collier also found that writers on the word processor 
"carried forward more surface structure errors from one 
draft to the next, created more new errors in the subsequent 
draft, and in general recognized and corrected fewer errors" 
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(Collier, p. 152). In other words, recopying by hand was 
found to be a more careful process. 
In a case study involving college business majors, 
Bridwell , et. al. found that subjects assimilated the 
revising capabilities of the word processor to their own 
particular composing styles (Bridwell, Sire, Brooke, 198A). 
Participants were asked to write matched sets of business 
letters. For the first set of letters, subjects used 
traditional methods: a handwritten draft which was then 
revised and typed. The second set was composed and revised 
on a word processor. A special computer program was created 
so that all sessions on the computer were "photoed." This 
enabled the investigators to play back all keystroke moves 
the writer made on the word processor. In interviewing the 
subjects, the researchers found that some of the subjects 
didn't care about their writing. These subjects used the 
word processor's ease of revision capacity to reduce the 
amount of time spent at composing. In other words, it was 
quicker to get a polished copy from a word processor than 
from a typewriter or from handwriting. What mattered most 
to these subjects was looks; they equated revision with 
"cleaning up" their texts. Outside of changing spelling 
errors, these students revised less when using a word 
proces sor . 
Other subjects found that the word processor extended 
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their usual inclination to experiment with words. For them, 
there was no penalty for trying something new. If the new 
thought didn't seem to fit, it could quickly, in the words 
of one of the subjects, "be zapped." Participants felt that 
revision was much easier on a word processor because 
revision was from a "clean copy." Seeing their compositions 
in a polished form, allowed subjects to pay attention to the 
larger rhetorical and textual problems. These students made 
many more revisions on the word processor compared to the 
traditional method. The study concluded by noting that the 
word processor aided both those subjects who were inclined 
to finish their compositions quickly with little effort and 
those who liked to experiment with words in an effort to 
discover meaning. 
"Stimulating writer's inner dialogues" about their own 
emerging text is the object of a program called "Catch" 
(Daiute, 1984). Expert writers often "stage a scenario with 
themselves" in order to revise their compositions [hence, 
the phrase, "inner dialogues"] (Hayes & Flower, 1983). 
"Catch" is a combination word processor and revision aide. 
Geared to the elementary and junior high school grades, 
"Catch" attempts to get the young writer to reconsider and 
revise text on the computer screen by asking such questions 
as: "Does this paragraph have one sentence that states the 
point?" The object of these prompts is to stimulate 
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writers, thus causing them to think about their text. If 
the author thinks a topic-sentence is needed, for example, 
it can be entered on the word processing part of "Catch." 
In a study that compared revising with "Catch" to revising 
with paper and pencil, Daiute found that 8 nine-to 12 year 
old subjects using "Catch" engaged in many more deep-level 
revisions in their texts than they did did using pencil and 
paper. "But," she concluded, "few of the texts written on 
the computer received higher quality scores" (Daiute, 
1 984 ) 
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Reviewing Compositions with Text Feedback Software 
Most computer assisted instruction on revising is in 
the form of "text feedback" (Moe, 1980). Users of text 
feedback software enter text and receive feedback on 
sentence length, number of passive constuctions, 
readability and so on. "Writer's Workbench" (Keifer & 
Smith, 1984), originally developed at Bell Laboratories and 
modified for student use by Keifer & Smith, offers numerous 
text feedback features. STYLE analyzes text in terms of 
r e ad i b i 1 i t*y , sentence and word lengths, types of sentences 
(simple, complex, compound, etc.), how sentences begin and 
the frequency of certain parts of speech. Critics of STYLE 
note it is not grammatically accurate since "it cannot 
distinguish legitimate sentences from fragments and 
run-ons" (Bridwell, Nancarrow, Ross, 1983). DICTION singles 
out sentences containing lengthy or misused phrases while 
SUGGEST provides alternatives. DICTION does not, however, 
explain errors. This could be a problem because Howe & 
duBoulay (1981) found that subjects receiving "information 
feedback" (feedback that tells why wrong answers are wrong) 
perform significantly better than pupils given 
"reinforcement feedback" (feedback that informs users 
answers are either right or wrong). One major shortcoming 
of many CAI programs is that they do not have sufficient 
memory capacity to offer information feedback. 
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On tests of editing skills, student users of "Writer's 
Workbench" outperformed control groups (Keifer & Smith, 
1984). It has not yet been determined, however, if using 
the program results in improved composition (Cf. Keifer & 
Smith, 1984, p. 77). 
Editing help also comes in the form of programs that 
check spelling. "Spelling checkers" are usually associated 
with a particular brand name of word processor. "Bank 
Street Writer, for example, has a companion spelling 
checker called, "Bank Street Speller." Most of the 
research in this area, however, relates to issues involving 
"optimal user interface" — speed of editing, size of 
spelling dictionaries, etc. (Bridwell, Nancarrow, Ross, 
1983) . 
The effect of using spelling checkers on school-age 
writers are not yet known. Speculations are both positive 
and negative. On the positive side, young writers will be 
better able to attend to their compositional goals when they 
don't have to worry about how words are spelled. On the 
negative side, educators and parents will wonder how 
students will learn how to spell if the computer is doing it 
for them. One prominent spelling researcher, Loomer, 
(Garvey, 1984), noted that spelling checkers effectively 
teach spelling by simply displaying the correct spelling of 
a word. Moreover, Loomer goes on to say, "since the 
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computer picks out words that [pupils] miss most frequently, 
it’s highly individualized, making it even more effective. 
Over time, [students] will misspell those words less and 
less frequently" (p. 65). More research is needed in this 
area to test these competing claims. It should be noted 
that spelling checkers can only be of real assistance when 
the misspelled words are close in spelling to the sought 
after words. 
Integrative Computer Writing Programs 
There are a number of computerized writing programs 
that offer an integrative approach to composition 
instruction, i. e., programs that include planning, 
translating and reviewing aides (Wresch, 1984). These 
programs are new to the educational market and are largely 
untested. Two of the most prominent programs in this genre 
are: WAHDAH (1984) and Quill (1984). 
WANDAH — Writing-Aid AND Author’s Helper 
WANDAH (Von Blum & Cohen, 1984) is geared to the 
composing needs of the inexperienced college writer. The 
program is composed of three parts: prewfiting aids, a word 
processor, and reviewing and revising aids. The different 
parts can be accessed by a user at any time during the 
composing process. Writers are free to use or disregard any 
of WANDAH’s features. The prewriting aids include 
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freewriting , nutshelling, planning and invisible writing. 
The freewriting program, based on the ideas of Peter 
Elbow (1973), compels a writer to typing without pause. The 
screen blinks if the user stops writing for more than a few 
seconds. Students cannot correct errors or edit while in 
the freewriting mode. Freewriting is advanced because it 
encourages writers to enter ideas without worrying about 
diction and spelling. Elbow (1973) feels that there is a 
wr^^er and a critic" in all writers. The problem is, the 
critic" doesn’t let the "writer" write. Freewriting, or 
"writing without your critic" is an excellent heuristic 
stratgey for idea discovery (Hayes & Flower 1983). 
Nutshelling, based on an idea of Hayes & Flower 
(1983), prompts the student to enter in a "nutshell," the 
purpose, audience and main ideas of a proposed composition. 
Writer’s "nutshell statements" are stored on disk for later 
referral. Nutshelling is a valuable heuristic strategy 
employed by expert writers (Hayes & Flower, 1983). 
Calling for the "Invisible Writing" option from 
WANDAH's menu results in a blank screen. Text entered is 
not displayed on the monitor. Invisible writing is similar 
to freewriting. After typing at least 100 words, users are 
given a choice to see their text. The aim of invisible 
writing is to get writers to discover ideas by putting aside 
their "writing critic." "Critics" have a tendency to engage 
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in incessant editing to the detriment of generating 
additional text. These problems can be exacerbated on the 
word processor. 
The "Planning" option of WANDAH prompts the writer to 
enter the main idea of the composition and arguments for and 
against it. WANDAH, unlike Burns’s T0P0I (1984), does not 
offer feedback. The next major section of WANDAH is its 
word processor. Von Blum & Cohen (1984) claim WANDAH’s word 
processor is easy to use and includes such features as 
windows, and a program called "TIDY" which quickly removes 
any extra spaces in a paragraph. 
Reviewing and revising aids are the final feature of 
the WANDAH program. Texts can be revised for mechanics, 
style, and organization. "Mechanically," texts can be 
checked for unpaired parentheses, quotation marks, and 
brackets, as well as period and commas incorrectly placed 
within quotation marks and commas. Included in the 
mechanics program are usage and spelling checkers. 
Interestingly enough, the usage program gives information 
feedback on incorrect usage. This is a significant advance 
in text feedback software. 
Like "Writer's Workbench," WANDAH revises for style. 
Students are given feedback on sentence and paragraph 
length, abstract word usage, and so on. WANDAH offers help 
with revision by prompting for a second "nutshell 
statement." The new statement is compared to the original. 
Users then decide whether they want to revise their 
compositions or not. Another feature is a summary outline 
that automatically highlights the first or last sentence in 
a paragraph. This feature attempts to gather all the "topic 
sentences" and position them for easy reading. This feature 
will work if the topic sentence is the first or last one in 
the paragraph. Finally, there is a program that allows 
peers and teachers to enter comments about the text. 
Although WANDAH contains many features that are based 
on writing process theory (.e.g. nutshelling and 
freewriting), it has two major shortcomings insofar as the 
needs of inexperienced writers are concerned. The first 
lack is in the area of conversation. Implicit in the WANDAH 
approach is the absence of conversation. Writers could 
start a composition by using any and all of the prewriting 
aids, continue with the word processor, submit his or her 
text to the style and spelling checkers, have comments from 
peers or teachers entered into the text and, finally, hand 
in a finished composition to the teacher. Comments from 
peers may be entered in the computer but researchers will 
need to investigate the effects of such comments on 
compositional quality. 
A second major problem with WANDAH is that it does not 
encourage the writer to compose in stages. A writer could 
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freewrite for ideas in a first draft, polish the draft off 
with the word processor and then send the text through to 
the various checkers and revise it. Whether this is the 
process that WANDAH users will employ is not yet known. 
Numerous studies, however, indicated that young and 
inexperienced writers, left to their own devices, do not 
write successive drafts of a composition (Graves, 1983). If 
they did, programs such as WANDAH would not only be 
redundant but expensive as well. Moreover, if young writers 
were capable of writing successive drafts, a simple word 
processor would be ample for their needs. "Left to their 
own devices" is the key phrase. The primary interaction of 
WANDAH is between writer and machine— basically, writers 
are left on their own when using WANDAH. In fact, 
lessening the role of teachers in written composition is one 
of the reasons why software such as WANDAH is being created 
and marketed (Wresch, 1984). 
WANDAH is new to the market and largely untested. 
Many of the remarks cited above may well be tempered in 
light of future experimental evidence. It should be noted 
that WANDAH's popularity on many college campuses (Bridwell, 
Ross, 1984) has led to the creation of "WANDAH JR.;" a 
program geared towards the needs of the elementary aged 
school child (Thomas, 1984). This product is still In the 
but has much promise for improving development stage 
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composition if used in a curriculum which promotes 
conversation and the crafting of composition in stages. 
QUILL 
Quill is an integrative writing aid that is geared 
towards the writing needs of the elementary and junior high 
school student. The program is made up of a "planner," a 
word processor, a "mailbag" and a "library." Quill's 
"planner" is a prewriting aid. Users can select one of 
Quill's ready-made plans or create an original plan. Ready 
made plans are on such topics as holidays, restaurant 
reviews, book reviews and so on. For example, a restaurant 
review planner prompts the user to give information on the 
following: name and location of restaurant, rating, owner, 
kinds of food served, quality of service, and so on. These 
kinds of questions are useful for retrieving information 
from long-term memory (Bereiter & Scardamalia, 1982 ), _if_ 
one is writing about a restaurant. If an author is not 
writing about a restaurant or any of the other ready-made 
topics, the writer will need to create his/her own set of 
questions. This part of Quill seems a little 
self-defeating. If one has the ability to ask oneself the 
right kind of questions about a topic, one could discover 
important information. If authors can do this unaided, 
they do not need "Planner." Since, however, most students 
cannot do this on their own, they need something other than 
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Planner." That "something" is conversation. Conversation 
activates relevant memory nodes and information found in 
these memory nodes can become the basis of a writer's first 
draft (Bereiter & Scardamalia, 1982). 
After "Planner," a writer can go onto the package's 
word processor ("Writer’s Assistant") and polish off the 
draft. Quill has no revising aids of the kinds found in 
"Writer’s Workbench" or WANDAH. A writer, instead, can send 
off his or her draft to Quill’s "Library" where other 
students can use it as a reference or to "Mailbag" where 
peers can respond to the writer's message or letter. Both 
"Mailbag" and "Library" provide forums for audience 
response. These forums are valuable because they provide 
writers with realistic audiences for their texts. 
Although Quill purports to be a integrative writing 
tool, it doesn't offer the kinds of prewriting and revising 
aides that are included in WANDAH. It offers a few, limited 
prewriting aids, a word processor and opportunities for 
peers to read each other's texts and to write letters in 
reply. "Mailbag" may be Quill's greatest asset. 
Quill's documentation is replete with calls for 
teacher and peer interaction throughout the writing process. 
Such interaction and ensuing audience feeback promotes text 
and idea generation and is a powerful antitode to 
writer-based prose. 
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Summary of Research on Computers and Composition 
Research on computer writing aides is still in its 
infancy, due, in large part, to the newness of the 
technology. Much of the research that is now available is 
of the case study variety. While case studies are valuable 
because of the insights they can provide for valid theory 
building, they cannot be taken as normative. 
Oftentimes, the technology employed was cumbersome and 
old-fashioned. Gould (1981), Collier (1983) and Geoffrion 
(1983) used mainframe computers with dedicated word 
processors that were made for office environments. Such 
equipment is a boon for transcibers of text with major 
formatting concerns (secretaries, for example) but is overly 
complicated for a writer's use (Von Blum & Cohen, 1984). To 
a lesser extent, the same kind of criticism can be made 
regarding "Wordstar" used in the Bridwell, et. al. 
experiments. Even the word processor in Kane's experiment 
(Applewriter II, not to be confused with Applewriter lie, 
which is a fine word processor) has difficult insert 
commands and can only produce capital letters on the screen. 
Cumbersome command structures can make writing on a word 
processor cognitively more demanding that writing with 
pencil and paper (Von Blum and Cohen, 1984). 
Many of the experiments were flawed in design. Kane, 
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(1983) compared the differences in compositions written by 
hand and on a word processor. Kane's subjects, however, did 
not write any of their compositions by hand. Geoffrion 
(1983) noted how participants revised a handwritten 
composition on the word processor; he did not, however, 
compare this with how subjects revised in the traditional 
manner— from handwritten draft to handwritten finished 
copy. Collier's study (1983) compared texts revised by hand 
with texts revised six weeks later on a word processor. 
One underlying theme running through many of the 
experiments was writers, to the extent possible, assimilated 
the technology to their own writing styles. Those writers 
who wanted a quick finished copy were pleased. Those 
writers who enjoyed experimenting and revising were equally 
pleased. The technology enhanced their compositions by 
making the low—level tasks easier to perform. Some writers 
used the techology to revise less, others used it to revise 
more. Most were fascinated by the technology. This turned 
out to be a mixed blessing. On the one hand, computer 
writing aides motiviated students to work on the same 
composition for longer periods of time. On the other, many 
participants were lured by the technology into either 
salvaging work they would normally throw out or to make 
changes in text that didn't improve their work. 
issues raised at the beginning of this Turning to 
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chapter: do computer writing aides cause authors to produce 
more, revise more, experiment more, enjoy writing more and, 
in general, produce better quality compositions? 
As with most complex questions, there are at least two 
sides to this one. On the positive side, most of the 
participants enjoyed using the computer writing aides, 
oftentimes they wrote more, and certainly revised more. 
Most participants even experimented more, so much so that it 
became a problem for some writers with incessant editing 
habits. On the negative side, compositions that were judged 
for quality didn't show improvement. Better designed 
experiments employing easier to use word processors might 
alter this conclusion. 
There is still a lot to know. Finding an easy to use 
word processor is very important as is studying how students 
use it under actual "game conditions" (actual composing). 
Learning how computer writer aides can be intergrated into 
the writing classroom, studying their impact on written 
composition and finding out how teachers and technology can 
work together to improve written composition are all 
important issues that need to be examined in future research 
projects. 
CHAPTER V 
METHODOLOGY 
Problem Statement and Hypotheses 
Would a teaching strategy that combined the 
revision-centered Conference Process Approach (CPA) to 
writing with word processing technology (WPT) be effective 
in improving students' written performance? An experiment 
was set up to test the CPA/WPT approach in the form of the 
following hypotheses: 
1- An instructional method that combines CPA with WPT 
will help fifth grade students improve their writing 
performance more than both a traditional teaching method 
(with and without WPT) and a method using CPA with pencil 
and paper. 
2- An instructional method that combines CPA with WPT 
will help fifth grade students increase the amount of 
meaningful revisions more than both a traditional teaching 
method (with and without WPT) and a method using CPA with 
pencil and paper. 
3- An instructional method that combines CPA with WPT 
will help fifth grade students increase the number of words 
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used in a composition more than both a traditional teaching 
method (with and without WPT) and a method using CPA with 
pencil and paper. 
Overview of Approaches 
Traditional Approaches. (TRAD/PEN, TRAD/WPT) Writing 
is a product to be evaluated. Composition topics are 
assigned. Teacher leads planning (pre-writing) exercise 
wherein key words and phrases are discussed and placed on 
the board. Teacher helps with spelling when requested to do 
so. Papers are graded, corrections are made and 
compositions are rewritten at subsequent sessions. 
Conference Process Approaches. (CPA/WPT, CPA/PEN) 
Writing is a process to experience. Topic assigned. 
Teacher facilitates planning, translating and reviewing 
processes. Conferences are held between teacher and student 
and also among peers throughout the writing of a 
composition. Teacher conferences individually with student 
on a topic, what is known about the topic and what still 
needs to be known about the topic. The process requires 
numerous sessions as papers go through many drafts. 
The instructional treatments were the independent 
variable and writing performance, number of revision per 
fifty words and amount of words per essay were the 
dependent variables. 
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Design and Subjects 
Students from three intact fifth grade classes from 
th® Chaffee Elementary School in Oxford, Massachusetts made 
up the subjects for this experiment. Oxford, Massachusetts 
is a blue-collar town in the south central portion of the 
state. Random assignment of subjects was impossible to 
achieve because of the school's insistence that the 
treatment groups be identical to existing class groupings. 
Two classes had 19 students, the third 18, for a total of 56 
students. A large classroom lab at the Chaffee School 
served as the site for the experiment. 25 DEC Rainbow 
computers, 4 printers and sufficient tables and chairs 
occupied half the room. The other half of the room 
contained desks and chairs for pencil and paper composing. 
"Select" was the word processor used in the experiment. 
Since intact groups were used, it was decided to use a 
type of quasi-experimental research design known as a 
time-series design. This type of design allows researchers 
to isolate the effects of a particular treatment over a 
period of time (Campbell and Stanley, 1963). 
Over a five week period, each fifth grade class 
attended the lab for twenty-one 45 minute sessions. 
Sessions 1-3 were devoted to introducing the computer and 
sessions 4-21 were devoted to the treatments, including pre 
A total of three sessions were allowed for and post tests. 
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each treatment. The reseacher, aided by a fifth grade 
teacher at the Chaffee School, conducted the classes. Both 
are experienced elementary school teachers. 
The three classes were randomly assigned to the 
treatment schedules and labeled Group 1, Group 2 and Group 
3. The treatment schedule, by group, for the other four 
compositions follows: 
Group 1: CPA/WPT, CPA/WPT, CPA/WPT and CPA/WPT. 
Group 2: TRAD/WPT, CPA/WPT, CPA/WPT and CPA/WPT. 
Group 3: CPA/PEN, TRAD/WPT, CPA/WPT and CPA/WPT. 
(See Table 1, below). 
TABLE 1 
TREATMENT SCHEDULE 
TOPIC COMPUTERS 
( PRE) 
MEMORABLE 
INCIDENT 
PLACES PEOPLE 
I LIKE 
SCARY 
TIMES 
SPRING 
(POST) 
Group 1 TR #1 TR# 2 TR# 2 TR# 2 TR# 2 TR# 1 
Group 2 TR#1 TR # 3 TR#4 TR#2 TR# 2 TR# 1 
Group 3 TR# 1 TR# 4 TR# 2 TR# 2 TR# 2 TR# 1 
KEY TR# 1 = TRAD/PEN TR# 2 = CPA/WPT 
TR#3 = CPA/PEN TR#4 = TRAD/WPT 
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Ins trument s 
One instrument was used, a writing sample. For the 
pre and post tests subjects were asked to write a pencil and 
paper composition following the traditional approach 
(TRAD/PEN). Topics were assigned during the first 
session, and procedures outlined under "Traditional 
Approaches" were followed. Compositions were collected at 
the end of the session. On day 2 the papers were returned 
and students were instructed to continue writing their 
compositions and revise them. Compositions were collected 
at the end of the session. On day 3 the compositions were 
returned and subjects were instructed to revise and rewrite 
them. 
Over the 5 week period, subjects were instructed to 
write on 6 matched compositional topics in the expressive 
narrative mode. The invariant topic sequence follows: 
1. What I Think About Computers. (Pretest) 
2. A Memorable Incident. 
3. Places I've Been To. 
4. People I Like. 
5. Scary Times 
. What I Like to Do In the Spring. (Post test) 6 
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Scoring 
Based on the work of Myers (1980), Cooper (1977) and 
Lloyd-Jones (1977), holistic scoring was employed by three 
elementary school teachers who are familiar with the written 
work of fifth graders. Although holistic scoring has 
recently been criticized because of problems with validity, 
(Charney, 1984) the method is used by the Educational 
Testing Service (ETS) and other prominent researchers in the 
field. All compositions (drafts and final copies) were 
retyped, and identified solely by a number code. Final 
drafts were randomly mixed and scored from a range of 1 
(low) to 4 (high). After being trained by the researcher in 
holistic scoring, scorers marked a subset of 10 compositions 
for each essay topic and, after ironing out any differences 
they may have had on scoring, reached unanimity on the 
grades for the 10 compositions. In the process, marking 
guidelines were established. Each scorer then proceeded to 
mark the remainder of the papers for the particular 
composition under consideration. Frequent breaks and 
discussions on grading criteria occurred periodically in 
order to maintain scorer freshness and consistency. The 
composite product-moment correlation coefficient for 
inter-rater reliability was .93. 
Type of revision, (meaningful or superficial) was 
determined by comparing first and final drafts. A taxonomy 
developed by Faigley & Witte (1983) was used to determine 
whether revisions were meaningful or superficial. Word 
counts were made on the final draft. 
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Treatments 
Since the teaching method was the independent 
variable, reliability would be problematical unless an 
organized curriculum was developed for each of the treatment 
modes. The following treatment schedules were explicitly 
followed by the researcher. 
Experimental Sequences 
I. Conference Process Approach -- Pencil & Paper 
(CPA/PEN) 
1st session 
1. Teacher presents class with one of the four 
compositional topics. Teacher briefly notes 4 or 
5 possible sub-topics that relate to the broad 
topic. Selects one and discusses it briefly. 
(5 minutes) 
2. Students list 4 or 5 possible topics. (5 
minutes) 
3. Students conference with a peer a selects one 
topic to write about. (5 minutes) 
4. Teacher and students proceed to write about 
their topics. (teacher, 5 minutes, students, 30 
minutes ) . 
5. Teacher circulates. Answers any questions 
students might have. Teacher individually 
conferences with students on their topic choices. 
6. Papers are collected and placed into individual 
writing folders. 
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2nd Session 
!• Whole class meeting. Papers are handed out. 
Teacher asks: 
a. What were some of the topics? 
b. How did the writing go? 
c. Would anyone like to read what they 
have so far, even if it is only one line? 
(10 minutes) 
2. Students are instructed to continue 
working on their compositions. They 
can add to their piece or alter it. 
Students may conference with peers at any 
point. (35 minutes). 
3. Teacher individually conferences 
with students. The teacher asks the 
following questions: 
a. Opening questions. 
1. How is the writing going? 
2. What is your story about? 
3. Where are you in the draft? 
b. Following questions.(Select) 
1. Read me your story? 
2. What happened between part A 
and part Z? 
3. What happened then? 
4. How did you feel? 
5. What is your favorite part? 
6. Is there a part you aren't happy 
with? Why? 
c. Process questions 
1. What will you do next? 
2. Where do you see your story going? 
3rd Session 
1. Whole class meeting. Papers are handed 
out. Teacher asks: 
a. What were some of the topics? 
b. How did the writing go? 
c. Would anyone like to read what they have 
so far, even if it is only one line? 
(10 minutes) 
2. Proofreading and editing. Students write a 
final version of their composition. 
Individual conferences are held with each 
child. Spelling, punctuation and grammar 
are worked on. (35 minutes). 
II. Conference Process Approach -- Word Processing 
Technolgy . (CPA/WPT) 
Same as I above. Word processor 
substituted for pencil and paper. 
III. Traditional Approach — Word Processing 
Technology. (TRAD/WPT) 
Sessionl 
a. Teacher presents composition topic. Key 
words and phrases are discussed and placed on 
blackboard. (10 minutes.) 
b. Writing begins. Teacher assists with 
spelling and grammar. (35 minutes). 
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Session 2 
a. Papers are returned. Composing and 
revising continues. Teacher assists 
with spelling and grammar. (45 minutes) 
Session 3 
a. Papers are returned. Final copy is prepared 
and handed in. (45 minutes). 
IV. Traditional Approach. Word processing Technology 
(TRAD/WPT). 
Same as III above. Word processing substituted 
for pencil and paper. 
CHAPTER VI 
FINDINGS 
Statistical analyses on the three research hypotheses 
examined in this experiment are presented here. Mean 
scores, analysis of variance with repeated measures, post 
hoc Scheffe contrasts and correlations were performed on the 
measures for writing quality, essay length and meaningful 
number of revisions per 50 words. Essay mean scores were 
entered for cells with missing data. 
Mean holistic (writing quality) scores by group and 
essay are presented first. An analysis of variance with 
repeated measures follows. This procedure identifies, 
overall, the presence of significant differences between and 
within groups. BMDP ( Dixon, 1985), a computerized 
statistical program is used for this purpose. Once overall 
significant differences were determined, post-hoc 
Scheffe contrasts were conducted. Post hoc Scheffe 
contrasts identify particular groups and essays that are 
significantly different. SPSS (Nie, et. al.,1975), a 
computerized statistical program, was used for this purpose. 
The second and third dependent variables, essay length and 
meaningful number of revisions, were similarly presented. 
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Finally, correlational data on the relationship of holistic 
scores, essay length and number of revisions were examined. 
Written Performance: Holistic Scores 
The primary goal of this study was to examine the 
impact of instructional techniques on improved written 
performance. The first research hypotheses stated: 
An instructional method that combines the Conference 
Process Approach with word processing technology (CPA/WPT) 
will help fifth grade students improve their written 
performance more than both a traditional method with and 
without WPT (TRAD/PEN, TRAD/WPT) and a method using CPA with 
pencil and paper (CPA/PEN). 
Mean writing quality scores by group and essay are 
summarized in Table 2. Figure 1 presents the mean holistic 
scores by group for each of the 6 essays. 
Post test scores compared favorably to the pretests. 
Group 1 made the most progress (2.34 to 3.10): this span 
represents the difference between an "average” score (2.00) 
and a "good" score (3.00). Group 2's change was small but 
positive (2.33 to 2.44). Group 3 progressed from "poor" 
(1.00) to an "average" (2.00). Highest scores for all three 
groups occurred in the CPA/WPT treatment mode. 
An analysis of variance with repeated measures (Table 
3) indicated that holistic mean scores for groups, essays 
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and group/essay interaction differed significantly. Post 
hoc Scheffe contrasts indicated that the groups differed 
significantly on essays 1, 4, 5 and 6. (Table 4) 
Essay 1 was the pencil and paper condition pretest 
(TRAD/PEN). Groups 1 and 3 differ significantly on the 
pretest essay ( 2*34 vs. 1.78). Adjustments for 
significant pretest differences using an analysis of 
covariance (ANCOVA) were not deemed appropriate because 
ANCOVA is properly used as a procedure for reducing error 
variance and not as a procedure to use for the purpose of 
equating groups that initially differ. Nevertheless, an 
ANCOVA was performed and the results did not differ from the 
regular analysis. Groups 1 and 2 shared similar 
"advantages" compared to Group 3 at the pretest (2.34, 2.33 
vs. 1.78). Since the advantage that Group 2 had at the 
pretest was not maintained throughout the experiment, it can 
be inferred that it was the treatment schedule and not the 
pretest advantage that caused any subsequent group 
differences . 
The groups did not differ significantly on essays 2 
and 3. Group l's mean scores for essays 4, 5 and 6 
(posttest) were significantly higher than Groups 2 and 3. 
Group l’s superiority was attributed to the build-up effect 
of the CPA/WPT condition carrying over into essays 4 and 5 
and the post test essay. 
Post hoc Scheffe contrasts for within group 
differences are summarized in Table 5. The results 
indicated that Group l’s mean scores on essays 4 and 5 
(CPA/WPT) were significantly higher than its scores on 
essay 1 (TRAD/PEN). This is indicative of the fact that 
successive CPA/WPT treatments created a build-up effect 
which reflected in the significantly higher scores. 
Although an argument can be made that it was the passage of 
time and the repetition of task that improved the 5th essay, 
this same argument didn’t hold true for the second group 
where essay quality did not significantly improve over time. 
The available evidence supported the hypothesis that Group 1 
improved as a result of the successive CPA/WPT treatments it 
received . 
Group 2, with the least amount of the CPA/WPT 
treatment (2 of 4), did not show any significant 
improvement over the course of the experiment. Group 1 (3 
out of 4 treatments were CPA/WPT) showed significant 
improvement between the pretest essay (TRAD/PEN) and the 
5th essay (CPA/WPT). 
In summary, the evidence supported the hypothesis that 
the CPA/WPT condition significantly improved writing quality 
compared to the other treatment conditions. The evidence 
supports the first research hypothesis. 
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Essay Length 
Essay length is typically correlated with written 
performance. Superior essays, oftentimes, are longer essays 
(Daiute, 1985, Bereiter & Scardamalia, 1982). An underlying 
assumption in using the CPA/WPT treatment was that the 
treatment would result in longer essays. The second 
research hypothesis stated: 
An instructional method that combines the Conference 
Process Approach with word processing technology (CPA/WPT) 
will help fifth grade students increase the number of words 
used in a composition more than both a traditional method 
with and without WPT (TRAD/PEN, TRAD/WPT) and a method using 
CPA with pencil and paper. (CPA/PEN) 
Word counts were used to to determine essay length. 
Statistical results for mean essay length per essay by 
group are summarized in Table 6. Figure 2 presents the mean 
essay length by group for each of the six essays. 
With one exception, mean essay length was greater in 
the CPA/WPT and TRAD/WPT conditions than in the TRAD/PEN and 
CPA/PEN conditions. The sole exception occurred in the 2nd 
essay, where Group 1 wrote fewer words on the word processor 
than on the pretest (TRAD/PEN). Typically, essay length 
increased dramatically when subjects entered essays on the 
word processor. 
Although Daiute (1985) found that fourth thru seventh 
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graders wrote more words with a pen in a 15 minute period 
than they did on a word processor, the results from this 
study found that when the time span was increased to at 
least 45 minutes, fifth graders wrote more on the word 
processor. 
The analysis of variance with repeated measures 
(Table 7) indicated that there were no overall significant 
main effects summing across groups. There were, however, 
significant differences both within and between the groups. 
(Table 8). 
Post hoc Scheffe contrasts indicated that at the 
pretest level. Group 2 had significantly higher scores than 
Groups 1 and 3 (121 vs. 88 and 87 respectively). Group 2's 
lead at the pretest provided no advantage at the post test. 
(Pretest ■ 121, posttest * 91). Moreover, Group 1 with its 
lower pretest score (88), outscored Group 2 (121, pretest) 
at the posttest, 120 to 91. The advantage that Group 2 held 
at the pretest was not one that it maintained and it is 
logically concluded that the "advantage" it held at the 
pretest was not a real one. 
The groups did not differ significantly on essays 2-5. 
There were significant differences between Groups 1 and 3 
(120 vs. 71) on essay 6 (postest). Group l's superiority 
on the posttest essay was attributed to the "build-up 
effect" of the CPA/WPT condition carrying over into the post 
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test essay. 
Post hoc Scheffe contrasts for within group 
differences are summarized in Table 9. Group l's scores for 
essays 3 and 5 were significantly higher than its scores for 
the 1st and 2nd essays. A build up and carry over effect 
was supported by the fact that the 5th essay (CPA/WPT) was 
significantly longer than the 2nd essay written in the same 
treatment mode. It was never the case with the other two 
groups that a later essay written on a word processor was 
significantly longer that an earlier one written on a word 
processor. Overall, Group 1 students wrote significantly 
longer essays in the CPA/WPT condition compared to the 
TRAD/PEN condition. 
Group 2's scores did not show any significant 
differences in essay length when the word processors were 
introduced. Group 3 wrote significantly longer essays in 
the CPA/WPT condition than in the TRAD/PEN condition. 
In summary, Groups 1 and 3 wrote significantly longer 
essays in the CPA/WPT condition than in the TRAD/PEN 
condition. The evidence supported the hypothesis that the 
CPA/WPT condition was superior to the others because of the 
build-up effect that successive CPA/WPT treatments caused 
and the fact that Group 1 achieved a significantly longer 
posttest essay compared to Group 3. The evidence supported 
the 2nd research hypothesis. 
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Correlation of Quality Scores and Essay Length 
Given the general association between essay length and 
writing quality, it was thought prudent to ascertain in 
greater detail the nature of this relationship by 
correlating scores. Table 10 summarizes the results of 
these correlations. 
Group l's highest writing quality/length correlations 
occurred in the pencil and paper treatment mode. Otherwise, 
the correlations were very weak. Group 2, with one 
exception, experienced similar results. Group 3’s results 
indicated, with one exception, moderate to very strong 
writing quality/length correlations regardless of treatment. 
In summary, Groups 1 and 2 wrote less and had higher 
score/length correlations when pencil and paper were used. 
Group 3’s scores were, in general, high in all the treatment 
modes. Overall, there was some evidence to support the 
notion that pencil and paper users wrote less and received 
higher writing quality/essay length correlations. This 
relationship will be explored further in a later section of 
this chapter 
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Revisions 
Revising, it is often asserted, is the royal road to 
improved written composition (Graves, 1983). Since word 
processing makes revising easier to accomplish and the 
Conference Process Approach (CPA) is a revision-centered 
approach to the teaching of writing, the third research 
hypothesis stated: 
An instructional method that combines CPA with WPT 
will help fifth grade students increase the amount of 
meaningful revisions in their compositions more than both a 
traditional teaching method (with and without WPT) and a 
method using CPA with pencil and paper. 
Mean scores for number of meaningful revisions per 
50 words are summarized in Table 11. Figure 3 depicts the 
mean scores by group for each of the six essays. The 
results indicated that the 3 groups made many more revisions 
on the word processor than with pencil and paper. 
Moreover, the increased use of revisions carried over into 
the posttest essay (6). In general, revisions decreased 
the longer a group was instructed in the CPA/WPT treatment 
mode. It was hypothesized, in this regard, that the 
students internalized many successful revision strategies 
and were therefore capable of making changes in their minds 
rather than committing their tentative efforts to paper and 
then changing them. 
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The results of the analysis of variance with repeated 
measures (Table 12) revealed that the mean number of 
revisions per 50 words for group, essay and group/essay 
interaction differed significantly. 
Post hoc Scheffe contrasts (Table 13) indicated that 
there were no significant pre-test or post test differences 
between the groups but significant differences emerged in 
essays 2, 3, 4 and 5. The rest of the results were 
contradictory. For the 2nd essay. Group 3 (TRAD/WPT) made 
significantly more revisions than Group 2 (CPA/PEN). For 
the third essay, Groups 2 (TRAD/WPT) and 3 (CPA/WPT) made 
significantly more revisions than Group 1 (CPA/WPT). Group 
2 outperformed Group 1 on essays 4 and 5. Both groups 
received the same treatment (CPA/WPT). It was concluded 
that something other than the treatments caused the 
differences in the number of revisions within the same 
treatment mode. Possibilities included the fact than many 
subjects revised as they wrote thus making it impossible to 
keep an accurate account of the number of revisions. 
Within group contrasts are summarized in Table 14. 
The results indicated that Group l’s mean scores for essays 
2 (CPA/WPT) and 5 (CPA/WPT) were significantly higher than 
the pre-test essay (TRAD/PEN). Group 2?s mean scores were 
not significantly different for any of the essays. Group 
3's scores on essays 2, 3 and 4 (all CPA/WPT) were 
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significantly higher than those of the pretest essay 
(TRAD/PEN). Moreover, essay 2 (TRAD/WPT) and 3 (CPA/WPT) 
were significantly higher than essay 6 (TRAD/PEN). 
Evidence supported the hypothesis that students 
revised more in the TRAD/WPT and CPA/WPT conditions than in 
CPA/PEN and TRAD/PEN conditions. The evidence on revising 
was inconclusive and contradictory and did not fully support 
the third research hypothesis. 
Correlation of Revisions and Holistic Scores 
In order to gain further insights into the nature of 
the score/revision relationship, mean numbers of revisions 
per 50 words were correlated with mean holistic scores. 
Table 15 summarizes the results. 
With the sole exception of Group l's pre-test essay, 
correlation between amount of meaningful revisions and 
writing quality for all groups was virtually non-existent 
across all treatment modes. 
To better understand the weak correlations between 
writing quality and number of revisions, the revisions were 
reclassified according to Bridwell, Sire, and Brooke’s 
(1985) schema. Bridwell et. al. classified revisions on the 
word, intra-sentence, sentence or multi-sentence levels. 
Table 16 summarizes the results. 
As table 16 indicates, the preponderance of revisions 
119 
for all groups were of the multi-sentence variety. 
Typically, multi-sentence revising involves adding sentences 
to the end of previously written material. This type on 
revision was made most often on the word processor. 
At the pretest, Group 1 used intra—sentence revising 
more than any other type of revising. Intra-sentence 
revising involves large scale editing changes within a 
sentence. Group 1 favored multi—sentence revising for all 
the WPT/CPA treatments. This form of revision carried over 
into the post test essay as the predominant mode of 
revising. 
Group 2 primarily used sentence-level revising for thre 
pre-test essay. Sentence-level revisions are single 
sentence additions that are made internally, within an 
essay. For essays 2-6, multi-sentence revising became the 
predominant mode. Group 2's use of the multi-sentence 
level revision peaked at essay 3 (their first on the word 
processor) and subsequently declined. 
Group 3, favored sentence level revision for the 
pretest and posttest. Multi-sentence revising was the 
predominant mode for essays 2-5. 
Overall, students in all groups revised more and also 
wrote longer essays in those treatment modes that used a 
word processor. Multi-sentence revising was the predominant 
form of revision for all groups on the word processor. 
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Summarizing, students wrote longer essays on the word 
processor and, given the weak writing qua1ity/essay 
length correlations in the word processor treatment modes, 
it was hypothesized that the predominant use of 
multi-sentence revision strategy made many of these essays 
longer but not necessarily better. 
CHAPTER VII 
CONCLUSION 
This chapter includes a brief summary of the 
dissertation problem, methodology and results. 
Interpretation of the findings in terms of previous 
research, limitations of the study, and educational 
implications of the findings are also presented. 
Summary of the Problem, Methodology and Results 
The major problem that this study addressed was how to 
improve students* written performance. The focus of the 
inquiry was directed at instructional practices since 
composition instruction takes place primarily in schools. 
An examination of the research literature revealed that the 
act of writing is a cognitively complex act involving 
setting goals, searching for knowledge and turning thoughts 
into written speech. The research literature also indicated 
that revision-centered process instruction in a 
collaborative workshop atmosphere (CPA), such as the 
Atkinson Project, showed much promise for improving 
student’s written performance by reducing the cognitive 
demands made on writers. Moreover, since students get 
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bogged down with low-level cognitive demands such as 
handwriting, page aesthetics and rewriting, and since 
revision is easier to achieve on a word processor (WPT), it 
was hypothesized that combining a revision-centered approach 
with word processing technology (CPA/WPT) would 
significantly improve written quality, lengthen essay size 
and increase the number of meaningful revisions compared to 
three other approaches. A review of the literature 
indicated that the CPA/WPT approach has been the subject of 
a few case studies but has not been the subject of any 
carefully controlled experiments. 
This study examined the CPA/WPT approach as well as 
three other approaches to the teaching of written 
composition. These were: the CPA approach using pencil and 
paper (CPA/PEN), traditional approach using pencil and paper 
(TRAD/PEN) and a traditional approach using word processing 
technology (TRAD/WPT). A time-series experiment involving 
three intact fifth grade classes was set up to test the 
effectiveness of the various treatments. Over a five week 
period, students in three different groups wrote a series of 
compositions in the expressive narrative mode. Topics 
remained constant for each series; treatments varied. 
The results indicated that significant improvement in 
writing quality occurred in the CPA/WPT treatment mode. 
Group 1 significantly outperformed the other two groups 
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due to the consistent and sustained exposure to the CPA/WPT 
treatment it received. 
The results on essay length indicated that 
compositions written in the word proceessor treatment 
conditions were significantly longer than compositions 
composed in the pencil and paper treatment conditions. 
Evidence supported the hypothesis that students wrote longer 
essays in the CPA/WPT treatment mode. 
Revisions, in this study, did not significantly 
increase as a result of the CPA/WPT treatment. This may be 
due to the fact that data collection of revisions were 
hampered because subjects made in-session revisions that 
were impossible to document. Multi-sentence revising was 
the predominant form of revision for all groups on the word 
processor. 
Subjects wrote longer essays on the word processor 
and, given the weak correlations between essay quality and 
essay length, it was hypothesized that the predominant use 
of the multi-sentence revision strategy made essays composed 
on the word processor longer but not necessarily better than 
those composed with paper and pencil. 
Interpretation and Analysis 
Previous research (primarily case studies) that 
examined the relationship between written quality and word 
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processing technology found that written quality did not 
improve as a result of utilizing word processing technology 
(Daiute, 1985, Collier, 1983, Geoffrion, 1983, Anderson, 
1983, Kane, 1983, Gould, 1981). With the exception of the 
Anderson ( 1983) and Geoffrion ( ) 19 8 3) studies, composition 
instruction, if any, in the studies cited above proceeded in 
the traditional manner (TRAD/WPT). The Anderson and 
Geoffrion studies used a revision-centered process approach 
to writing instruction; their findings, however, indicated 
that subjects’ compositions did not improve as a result of 
using the approach. Their studies are helpful but should 
not be taken as definitive. Geoffrion's was a case study 
(hence, no control group) and Anderson’s study was lacking 
in internal validity since time on task was unequal for 
experimental and control groups. 
Previous research failed to show improvement in 
written quality because subjects were not required to 
extensively revise their compositions. Moreover, 
researchers did not utilize the revising capabilities of the 
word processor. Students who do not perceive a need to 
revise, do not revise. If, however, the need is perceived 
as a result of instructional technique, then the possibility 
of revising presents itself (Perkins, 1984). 
Evidence from this study indicated that using the 
consistent basis resulted in CPA/WPT approach on a 
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essays Chat were superior in quality as well as lengthier 
compared to the three other treatment conditions examined. 
There are several possible reasons for the positive outcomes 
of this study. The current investigation differed from 
previous studies in that, based on the research of Graves 
(1983), a revision-centered collaborative approach to 
writing instruction (CPA) was tested as well as traditional 
approaches. In the CPA/WPT condition, students perceived 
the need to revise and used the capabilities of the word 
processor to help them with that task. The word processor 
used, "Select" running on the DEC Rainbow, though not 
without flaws, was manageable. Selects' major drawback is 
that writers must leave the "writing mode" in order to edit. 
Control groups were utilized. Moreover, control groups, in 
every instance but one, participated in the excitement of 
the experiment by using the immensely popular word 
processing equipment. Also, time on task was the same for 
all the groups. 
The relationships of writing quality to essay length 
and number of revisions examined in this study signified 
that youngsters typically wrote more on the word processor 
than with paper and pencil. This Is Illustrative o£ the 
fascination that students have with the word processor; a 
fascination so great that, oftentimes, they will "overwrite 
their compositions by engaging In too many revisions of the 
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multi-sentence variety. Possible antidotes to this behavior 
include the time factor: limit the amount of time (cf. 
Daiute, 1985), or, within time, the fascination may wear 
off; also, instructors need to point out the advantages of 
internal revision (Kane, 1983). 
In order to use the CPA/WPT approach in the school 
setting, teachers need to be trained in CPA approach, and 
classes or a special lab would need to be outfitted with a 
sufficient number of word processors. The CPA/WPT 
curriculum outlined in Chapter V is sufficient as a 
beginning manual for staff training. It is suggested that 
several workshops along the lines of the instructional 
sequences provided in Chapter IV be employed. Furthermore, 
teaching practices would be further enhanced by reviewing 
the literature on the subject, particularly the work of 
Graves (1983). 
It is probable that the CPA/WPT approach is an 
effective one because it relates to current theories 
regarding written composition. In the past, teachers 
without a model of how students composed, could only 
evaluate the finished written product. Research by Flower & 
Hayes and Bereiter & Scardamalia, provided educators with a 
model of the writing process. Knowledge of this model is of 
paramount importance in helping novice writers improve their 
written performance. Writing process theory informed the 
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CPA/WPT approach. This approach calls for, among other 
things, the partitioning of the writing task into the 
smaller sub-tasks of planning, translating and revising. 
Partitioning of the task is important given the cognitive 
complexity that written composition necessarily entails. 
Graves (1983) and Clifford (1981), point out that writing 
improves as a result of collaboration. Collaboration of 
necessity requires conversation and, as the work of Berieter 
and Scardamalia (1982) indicated, conversation promotes idea 
discovery and lengthier compositions. Revising is the third 
major component of the CPA/WPT approach. Writing theorists 
such as Graves (1982) and Murray (1980) emphasize the 
overriding importance of revision to good writing. Word 
processing technology makes revising less cognitively 
demanding, fast and efficient. 
Limitations of this study include the impossibility of 
recording all editing changes, the weakness of the word 
processor, the short duration of the experiment and, 
concommitantly, the short duration of some of the treatment 
mode s . 
Suggestions for further research include the use of 
sophisticated computerized tracking equipment that allows an 
experimentor to keep an accurate keystroke record of all 
sessions on a word processor. Helpful too would be a 
replication of this study with classes at different 
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schools. Subjects need to be exposed' to the various 
treatments for longer periods of time. Computers in 
plentiful supply would allow for longer experimentation. 
Implications for Teaching 
A revision-centered, collaborative approach to 
composition instruction that utilizes word processing 
technology has wide ranging educational implications. By 
its very presence in a room, the word processor invites 
composition. Given students' fascination with the 
technology, what could be more appropriate than to have 
them write with it? No longer need teachers struggle with 
students to make them write; now, with the advent of the 
word processor, students look forward to their writing 
sessions on a computer. Teachers will find that they don't 
have to carry stacks of paper home with them to correct; 
short conferences at the terminal make for quick and 
efficient editing. Moreover, teachers now have at their 
disposal information that clearly indicates what makes 
writing difficult for students and the ways in which the 
burdens of written composition may be eased. A major 
question that remains is what will teachers do with this new 
information? Will teachers use it and require extensive 
revision or will they, as in the past, correct solely for 
spelling and grammar? 
The promise of the CPA/WPT approach is twofold: 
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improved student's written performance and, concommitantly, 
opening up the classroom. The benefits of improved written 
communication are well known but an open classroom 
means a "talkier" (yet, on task) classroom. It means less 
of the teacher-centered classroom. Finally, it means 
teachers and students working together, collaborating, and 
helping one another. A dream? Perhaps. But now a new 
technology is available, one that invites changes in the 
classroom, changes that have the potential for making 
schools stimulating places for inquisitive minds. 
APPENDICES 
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TABLE 2 
MEAN SCORES FOR HOLISTIC WRITING 
Group 1 Group 2 Group 3 
N-19 N-18 N-19 
Essay Mean Treat- 
Score meat 
Mean 
Score 
Treat¬ 
ment 
Mean 
Score 
Treat¬ 
ment 
1 2.34 TRAD/PEN 2.33 TRAD/PEN 1.78 TRAD/PEN 
2 2.45 CPA/WPT 2.05 CPA/PEN 
• 
2.31 TRAD/WPT 
3 2.94 CPA/WPT 2.36 TRAD/WPT 2.60 CPA/WPT 
4 3.51 CPA/WPT 2.44 CPA/WPT 2.45 CPA/WPT 
5 3.31 CPA/WPT 2.75 CPA/WPT 2.64 CPA/WPT 
6 3.10 TRAD/PEN 2.44 TRAD/PEN 2.28 TRAD/PEN 
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MEAN 
HOLISTIC 
LEGEND 
FIGURE 1 
MEAN HOLISTIC SCORES 
ESSAYS 
TREATMENT SEQUENCES 
GROUP 1 GROUP 2 GROUP 3 
1. TRAD/PEN 
2. CPA/WPT 
3. CPA/WPT 
4. CPA/WPT 
5. CPA/WPT 
6. TRAD/PEN 
TRAD/PEN 
CPA/PEN 
TRAD/WPT 
CPA/WPT 
CPA/WPT 
TRAD/PEN 
TRAD/PEN 
TRAD/WPT 
CPA/WPT 
CPA/WPT 
CPA/WPT 
TRAD/PEN 
134 
TABLE 3 
ANALYSIS OF VARIANCE WITH REPEATED MEASURES 
FOR HOLISTIC WRITING SCORES 
Source Sum o£ 
Squares 
D.F. Mean 
Square 
F Ratio P 
Me an 2208.97 1 2208.97 2066.87 PC.01 (sig . ) 
Group s 24.74 2 12.37 11.58 PC.01 (sig. ) 
Error 56.64 53 1.06 
Essays 24.20 5 4.84 1 1.09 PC.01 (sig. ) 
EG 9.83 10 .98 2.25 PC.02 (sig . ) 
Error 115.65 265 
135 
TABLE 4 
POST HOC (SCHEFFE) ANALYSIS OF VARIANCE BY ESSAY 
FOR HOLISTIC WRITING SCORES 
Essay Source D.F. Sum of 
Squares 
Me an 
Squares 
F Ratio P 
1 Between 
Groups 
2 3.77 1.88 4.13 PC.05 
Within 
Groups 
53 24.18 .45 
Total 55 27.95 
Groups significantly 
and 3. 
different at the .05 level. 1 
2 Between 
Groups 
2 1.49 .74 1.26 P>. 0 5 
Within 
Groups 
53 31.33 .59 
Total 55 32.83 
Groups significantly different at .05 i level. None 
3 Between 
Groups 
2 3.21 1.60 1 .86 P> . 0 5 
Within 
Groups 
53 45.63 .86 
Total 55 48.85 
Groups significantly different at the .05 level 
None 
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TABLE 4, continued 
Essay Source D.F. Sum of 
Squares 
Mean 
Squares 
F Ratio P 
4 Between 
Groups 
2 14.08 7.04 14.87 P<.01 
Within 
Groups 
53 25.08 .47 
Total 55 39.17 
Groups significantly 
I and 3. 
different at the .05 level. 1 and 2 . 
5 Between 
Groups 
2 4.89 2.44 5.86 P<.01 
Within 
Groups 
53 22.15 .41 
Total 55 27.05 
Groups significantly 
2. 1 and 3 • 
dif ferent at the .05 level. 1 and 
6 Between 
Groups 
2 7.10 2.55 7.87 P<.01 
Within 
Groups 
53 23.89 .45 
Total 55 30.99 
Groups significantly different at the .05 level. 1 and 2. 
I and 3. 
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TABLE 5 
POST HOC (SCHEFFE) ANALYSIS OF VARIANCE BY GROUP 
FOR HOLISTIC WRITING SCORES 
Group 1 
Source D.F Sum of Squares Mean Squares F Ratio P 
Be tween 
Groups 
5 20.68 4.13 8.23 P<.01 
Within 
Groups 
108 54.29 .50 
Total 113 74.98 
Essays significantly 
1 . 5 and 2. 4 and 1. 
di f ferent 
4 and 2. 
at the .05 level. 5 and 
Group 2 
Source D.F Sum of Squares Mean Squares F Ratio P 
Be tween 
Groups 
5 4.51 .90 1.63 P>. 05 
Within 
Groups 
102 56.36 .55 
Total 107 60.87 
Essays significantly different at the .05 level. None 
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TABLE 5, continued 
Group 3 
Source D.F Sum of Squares Mean Squares F Ratio P 
Between 
Groups 
5 9.20 1.84 3.22 P<.01 
Within 
Groups 
108 61.64 .57 
Total 113 70.84 
Essays significantly different at the .05 level. 5 and 
1 . 
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TABLE 6 
MEAN SCORES FOR ESSAY LENGTH 
Group 1 Group 2 Group 3 
N-19 N-18 N-19 
Essay Mean Treatment Mean Treatment Mean Treatment 
1 88 TRAD/PEN 121 TRAD/PEN 87 TRAD/PEN 
2 83 CPA/WPT 103 CPA/PEN 1 10 TRAD/WPT 
3 149 CPA/WPT 151 TRAD/WPT 127 CPA/WPT 
4 126 CPA/WPT 142 CPA/WPT 122 CPA/WPT 
5 159 CPA/WPT 133 CPA/WPT 150 CPA/WPT 
6 120 TRAD/PEN 9 1 TRAD/PEN 71 TRAD/PEN 
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FIGURE 2 
NUMBER OF WORDS PER ESSAY 
ESSAYS 
TREATMENT SCHEDULES 
GROUP 1 GROUP 2 GROUP 3 
LEGEND 1. TRAD/PEN TRAD/PEN TRAD/PEN 
2. CPA/WPT CPA/PEN TRAD/WPT 
3. CPA/WPT TRAD/WPT CPA/WPT 
4. CPA/WPT CPA/WPT CPA/WPT 
5. CPA/WPT CPA/WPT CPA/WPT 
6. TRAD/PEN TRAD/PEN TRAD/PEN 
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TABLE 7 
ANALYSIS OF VARIANCE WITH REPEATED MEASURES 
FOR ESSAY LENGTH 
Source Sum of 
Squares 
D.F. Mean 
Square 
F Ratio P 
Groups 9730.45 2 4865.22 .94 P>.05 (n.s.) 
Error 274038.57 53 5170.53 
Essays 163774.37 5 32754.87 18.38 P<.01 (sig . ) 
EG 51729.64 10 5152.96 2.90 PC.01 (sig. ) 
Error 472318.10 265 1752.33 
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TABLE 8 
POST HOC (SCHEFFE) ANALYSIS OF VARIANCE 
BY ESSAY FOR ESSAY LENGTH 
Essay Source D.F. Sum of 
Squares 
Mean 
Squares 
F Ratio 
1 Between 
Groups 
2 13748.61 6874.30 5.90 
Within 
Groups 
53 61735.60 1164.82 
Total 55 75484.21 
Groups significantly different at the .05 level. 2 
and 3. 2 and 1 . 
Essay Source D.F. Sum of 
Squares 
Me an 
Squares 
F Ratio 
2 Between 
Groups 
2 706 1 . 2 1 3530.60 3.17 
Within 
Groups 
53 58876.90 1110.88 
Total 55 65938.12 
Groups significantly different at the .05 level. None 
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TABLE 8, continued 
Essay Source D. F. Sum o f 
Squares 
Mean 
Squares 
F Ratio 
3 Between 
Groups 
2 7042.93 3521.46 1 .13 
Within 
Groups 
53 164646.42 3106.53 
Total 55 171689.35 
Groups significantly different at the .05 level. None 
Essay Source D.F. Sum of 
Squares 
Mean 
Squares 
F Ratio P 
4 Between 
Groups 
2 3903.34 1951.67 .51 P>. 0 5 
Within 
Groups 
53 201630.21 3804.34 
Total 55 205533.55 
Groups significantly different at the .05 level. None 
Essay Source D.F. Sum of 
Squares 
Me an 
Square s 
F Ratio P 
5 Between 
Groups 
2 6606.91 3303.45 .95 P>. 05 
Within 
Groups 
53 183264.06 3457.81 
Total 55 189870.98 
Groups significantly different ; at the .05 level. None 
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TABLE 8, continued 
Essay Source D. F. Sum of 
Squares 
Me an 
Squares 
F Ratio P 
6 Between 
Groups 
2 23097.07 11548.53 8.03 PC.01 
Within 
Groups 
53 76203.47 1437.80 
Total 55 99300.55 
Groups significantly different at the .05 level. 1 and 3 
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TABLE 9 
POST HOC (SCHEFFE) ANALYSIS OF VARIANCE BY GROUP 
FOR ESSAY LENGTH 
Group Source D.F. Sum of 
Squares 
Me an 
Squares 
F Ratio 
1 Between 
Essays 
5 91694.67 18338.93 10.46 
Within 
Essays 
108 189236.10 1752.18 
Total 113 280930.78 
Essays significantly different at the .05 level. 3 
and 2, 3 and 1, 5 and 2 , 5 and 1 
Group Source D.F. S urn o f 
Squares 
Mean 
Squares 
F Ratio P 
2 Between 
Essays 
5 48331.04 9666.20 2.92 P<.01 
Within 
Essays 
102 33674 1.50 330 1.38 
Total 107 385072.54 
Essays significantly different at the .05 level. None 
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TABLE 9, continued 
Group Source D.F. Sum of 
Square s 
Mean 
Squares 
F Ratio 
3 
Between 
Essays 
5 76988.92 15397.78 7.54 
Within 
Essays 
108 220305.57 2039.86 
Total 113 297294.50 
Essays significantly different at the .05 level. 4 
and 6 , 3 and 6, 5 and 6, 5 and 1 . 
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TABLE 10 
CORRELATION OF ESSAY LENGTH 
AND HOLISTIC SCORES 
Essay 
r 
Group 1 
N-19 
Treatment r 
Group 2 
N-18 
Treatment 
Group 3 
N-19 
r Treatment 
1 .27 TRAD/PEN .55** TRAD/PEN .56** TRAD/PEN 
2 .17 CPA/WPT .51* CPA/PEN .86** TRAD/WPT 
3 
o
 
o
 
•
 
CPA/WPT .27 TRAD/WPT .53** CPA/WPT 
4 -.27 CPA/WPT .13 CPA/WPT .46* CPA/WPT 
5 .07 CPA/WPT .19 CPA/WPT .17 CPA/WPT 
6 .35 TRAD/PEN .53* TRAD/PEN .62** TRAD/PEN 
* P< .05 
** P< .01 
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TABLE 11 
MEAN SCORES FOR AMOUNT OF REVISIONS 
PER FIFTY WORDS 
Group 1 Group 2 Group 3 
N-19 N-18 N-19 
Essay Mean Treatment Me an Treatment Mean Treatment 
1 .63 TRAD/PEN 1.12 TRAD/PEN .50 TRAD/PEN 
2 1.63 CPA/WPT 1.37 CPA/PEN 2.47 TRAD/WPT 
3 .99 CPA/WPT 2.58 TRAD/WPT 2.66 CPA/WPT 
4 1.42 CPA/WPT 2.72 CPA/WPT 2.20 CPA/WPT 
5 1.54 CPA/WPT 2.50 CPA/WPT 1.68 CPA/WPT 
6 1 . 10 TRAD/PEN 1.90 TRAD/PEN 1.03 TRAD/PEN 
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FIGURE 3 
NUMBER OF 
MEANINGFUL REVISIONS PER FIFTY WORDS 
NUMBER 
OF 
MEANINGFUL 
REVISIONS 
PER 
FIFTY 
WORDS 
ESSAYS 
TREATMENT SCHEDULES 
GROUP 1 GROUP 2 GROUP 3 
LEGEND 1. TRAD/PEN 
2. CPA/WPT 
3. CPA/WPT 
4. CPA/WPT 
5. CPA/WPT 
6. TRAD/'PEN 
TRAD/PEN 
CPA/PEN 
TRAD/WPT 
CPA/WPT 
CPA/WPT 
TRAD/PEN 
TRAD/PEN 
TRAD/WPT 
CPA/WPT 
CPA/WPT 
CPA/WPT 
TRAD/PEN 
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TABLE 12 
ANALYSIS OF VARIANCE WITH REPEATED MEASURES 
FOR NUMBER OF REVISIONS PER FIFTY WORDS 
Source Sum of 
Squares 
D.F. Me an 
Square 
F ratio P 
Me an 940.12 1 940.12 435.40 P< .01 
Group s 38.03 2 19.01 8.81 P< .01 
Error 114.43 53 2.15 
Essays 77.91 5 15.58 13.51 PC.01 
EG 45.98 10 4.59 3.99 PC.01 
Error 305.56 265 1.15 
TABLE 13 
POST HOC (SCHEFFE) ANALYSIS OF VARIANCE BY ESSAY 
FOR REVISIONS PER FIFTY WORDS 
Essay 1 
Source D.F. Sum of Squares Mean Squares F Ratio P 
Between 
Groups 2 3.79 1.98 1.98 P> . 05 
Within 
Groups 
53 53.02 1.00 
Total 55 57.00 
Groups significantly different at the .05 level. None 
Source D.F. 
Essay 2 
Sum of Squares Mean Squares F Ratio P 
Between 
Groups 2 12.29 6.14 
5.06 PC.01 
Within 
Groups 
53 64.29 1.21 
Total 55 76.59 
Groups significantly different at the .05 level. 3 and 2 
152 
TABLE 13, continued 
Essay 3 
Source D.F. Sum of Squares ] Mean Squares F Ratio P 
Between 
Groups 2 33.45 16.72 15.09 P<.01 
Within 
Groups 
53 58.71 1.10 
Total 55 92.16 
Groups 
3 and 
significantly different 
1 . 
at the .05 level. 2 and 1 , 
Essay 4 
Source D.F. Sum of Squares Mean Squares F Ratio P 
Be tween 
Groups 2 15.88 7.94 8.38 P<.01 
Within 
Groups 
53 50.17 .94 
Total 55 66.06 
Groups significantly different at the .05 level. 2 and 1 . 
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TABLE 13, continued 
Source D.F. 
Essay 5 
Sum of Squares Mean Squares F Ratio P 
Between 
Groups 2 9.88 4.94 4.08 P< .05 
Within 53 
Groups 
64.03 1.20 
Total 5 5 73.91 
Groups significantly different at the .05 level. 2 and 1 . 
Essay 6 
Source D • F. Sum of Squares Mean Squares F Ratio P 
Between 
Groups 2 8.52 4. 26 1.74 P> . 05 
Within 
Groups 
53 129.75 2. 44 
Total 55 138.28 
Groups significantly different at the .05 level. None 
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TABLE 14 
POST HOC (SCHEFFE) ANALYSIS OF VARIANCE BY GROUP 
FOR REVISIONS PER FIFTY WORDS 
Group 1 
D.F. Sum of Squares Mean Squares F ratio 
Between 
Groups 5 13.75 2.75 4.31 P<.01 
Within 
Groups 
108 68.85 .63 
Total 113 82.60 
Essays 
and 1. 
significantly different at the .05 level. 2 and 1. 5 
Group 2 
Source D.F. Sum of Squares Mean Squares F ratio P 
Be tween 
Groups 5 39.78 7.95 3.64 PC.01 
Within 
Groups 
102 222.54 2.18 
Total 107 262.32 
Essays significantly different at the .05 level. None. 
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TABLE 14, continued 
Group 3 
Source D.F. Sum of Squares Mean 
Between 
Groups 5 69.36 13.87 
Within 
Groups 
108 127.09 1.17 
Total 113 196.45 
Squares F ratio P 
11.78 P<.01 
Essays significantly different at the .05 level. 2 and 1 
3 and 1, 4 and 1, 2 and 6, 3 and 6. 
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TABLE 15 
CORRELATION OF NUMBER OF REVISIONS AND HOLISTIC SCORES 
Essay Group 1 Treatment 
N-19 
Group 2 
N-18 
Treatment Group 3 
N-19 
Treatment 
1 .43* TRAD/PEN -.14 TRAD/PEN -.05 TRAD/PEN 
2 -.06 CPA/WPT -.38 CPA/PEN -.05 TRAD/WPT 
3 -.19 CPA/WPT .04 TRAD/WPT -.00 CPA/WPT 
4 .24 CPA/WPT -.12 CPA/WPT -.05 CPA/WPT 
5 -.03 CPA/WPT .01 CPA/WPT -.08 CPA/WPT 
6 
t".
 
o
 
.
 
i
 TRAD/PEN .22 TRAD/PEN -.14 TRAD/PEN 
* P< .05 
TABLE 16 
MEAN NUMBER OF REVISIONS PER FIFTY WORDS BY TYPE 
Group 1 
Essay Treatment Word Intra-Sent. Sent. Multi-Sent. Tot. 
1 TRAD/PEN . 1 1 .34 .11 .05 .63 
2 CPA/WPT .00 .18 .06 1.39 1.63 
3 CPA/WPT .00 .02 .02 .96 .99 
4 CPA/WPT .00 .09 .00 1.29 1 .42 
5 CPA/WPT .00 .23 .04 1.26 1.54 
6 TRAD/PEN .13 .32 .17 .56 1.10 
Group 2 
Essay Treatment Word Intra-Sent. Sent. Multi-Sent . Tot. 
1 TRAD/PEN .13 .45 .36 .18 1 .12 
2 CPA/PEN .05 .55 .25 .52 
1.37 
3 TRAD/WPT .10 .20 .13 2.11 
2.58 
4 CPA/WPT .05 .33 .10 2.23 
2.72 
5 CPA/WPT . 10 .52 .28 
1.60 2.50 
6 TRAD/PEN .32 .43 .35 
.81 1.90 
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TABLE 16, continued 
Group 3 
Essay Treatment Word Intra-Sent. Sent. Multi-Sent. Tot 
1 TRAD/PEN 
o
 
o
 
.
 
.12 .37 .00 .50 
2 TRAD/WPT .00 .23 .06 2.17 2.47 
3 CPA/WPT 
o
 
o
 
.
 
.29 .02 2.34 2.66 
4 CPA/WPT 
o
 
o
 
•
 
.24 .00 1.96 2.20 
5 CPA/WPT .02 .38 . 11 1.20 1.68 
6 TRAD/PEN .17 .34 .52 .00 1.03 
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STAGES IN WRITING DEVELOPMENT 
There is beginning to emerge a substantial body of 
data on the development of writing skills that has 
practical educational significance. Such data are useful to 
the educator in order to facilitate development in students’ 
writing. Knowledge of the stages of writing will allow 
educators to begin answering questions such as: what is 
difficult for students to perform and why, what is the 
proper sequencing in skill development and how do students 
move from one stage to the next. 
The data that provides a framework for the stages 
explored below, emerge from the case study approach 
favored by Graves (1983), the carefully controlled 
experiments of Bereiter & Scardamalia (1982) and the 
protocal analyses employed by Flower & Hayes (1979, 1980, 
1981). There is a surprising amount of congruence coming 
from these different approaches. While conclusions from 
these studies must remain tentative at this point, a rough 
sketch of the stages of writing development is possible. It 
must be pointed out that writers can be of almost any age 
and still be in the first stage of development. Conversely, 
writers can be very young and occupy the final stage of 
development, as Graves has found with some of the 8 year old 
writers he has observed (Graves, 1983). 
a. Associative writing. This is basically "writing down 
whatever comes to mind, in the order in which it comes to 
mind" (Bereiter, 1979). Flower & Hayes refer to it as 
"writer-based prose." Students as young as 6 years old, 
using their own spelling systems ("invented spelling") 
containing as few as 6 consonants, can create "sentences" 
such as: S S T K [This is a truck] (Graves, 1983, p.184). 
(The youngster could not read this message 15 minutes after 
he wrote it.) 
Students' first writings tend to be playful (writing 
for the fun of writing) and take the form of the 
"pre-narrative," information swirls around one topic . 
Graves (1983) presents us with the following example writen 
by 6 year old Sarah. (Proper spelling provided by the 
t e ache r.) 
Guz was a little caterpillar. 
I like Guz very much. 
Jessica likes Guz very much too. 
Audrey and I like to play with Guz. 
Sharon likes Guz very much. 
When Sarah is asked, while composing, what are you 
going to write next, she replies "wait and see" or "I don't 
know." As Graves notes, "each sentence determines the next" 
(p.154). If Sarah were to write another version of Guz a 
little later in her development it would take the form of a 
narra tive : 
I found a caterpillar on a leaf in our garden. 
My mom and I brought him in the house and put 
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him in a jar with holes in it. Jessica, Audrey 
and Sharon came over to look at him. They all 
like Guz and we played with him. 
Novice writing of all ages can be associative in 
nature. This is especially true when writers leave the 
narrative genre and compose in the more demanding expository 
mode. Excerpts from remedial college students' expository 
essays reveal not only writer-based qualities, but a trait 
that often accompanied it, egocentric writing. 
Even if a person graduated from high school who is 
going on to college to obtain a specific position in 
his career should first know how much in demand his 
possible future job really is. 
With all the jobs available, he will have to know 
more of it because there is a great demand for it. 
(Shaughnessy, 1977). 
The author is the missing subject in the first 
paragraph. In egocentric fashion, the writer assumed the 
reader would know who he is talking about. The "it" in the 
second paragraph refers to an unknown subject that the 
writer is familiar with. The reader is left out in the 
cold. Authors writing in the narrative mode, where the 
ypiCing tends to be about rich memories that are strongly 
felt, often produce compositions that are rich and flowing, 
evidencing qualities seemingly beyond this first stage of 
writing. This is the result of finding content that is 
organized temporally in memory and therefore easily 
retrieved. Compare this feat with writing an expository 
essay on a subject that Is not familiar and the results will 
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usually show that the writer is still in this first stage of 
writing . 
b. Performative Writing. Performative writing is 
writing that integrates associative writing with the 
conventions of the language—spelling, grammar, etc. Much 
of traditional school instruction is an effort to transform 
associative writing into prose that is syntactically 
correct. While many students can spell and use grammar 
correctly in workbook exercises, it is difficult for them to 
transfer this knowledge into the more cognitively demanding 
area of actual composing (Bereiter, 1980). What makes 
this stage of writing difficult is that concern with style 
and correctness throws the writer off when he or she is 
generating prose. As one student noted: "I have all my 
thougths in my mind but when I come to a word I can't spell 
it throws me off my writting." (sic). The cognitive demands 
of generating text that makes sense, and is also 
stylistically correct, can overwhelm the writer. In such 
cases, writers drop a constraint and revert to an earlier 
stage, in this case, back to associative writing. 
Advanced writing during this stage can be of the "bed 
to bed" narrative type. Prose of this nature retells 
everything that happened from getting out of bed in the 
morning to going to sleep at night. "The Wedding" is an 
example of a bed to bed narrative. 
164 
The Wedding 
We got up early in the morning to go to 
Northhampton. Mom said we better eat a big breakfast 
because there wouldn't be anything to eat until the 
reception. I got my clothes all laid out, then put them 
in my suitcase. When my dad started the car, it wouldn't 
go. Mom said, "Oh no, not again." They had a big 
argument. My dad banged around and it started. We got 
there just in time for the wedding. There were all kinds 
of cars. My cousin got them parked in the right place, 
beautiful. She had a jewelled band across the front and 
the gown went way down behind her. My other cousin 
walked behind her to see that nothing happened to it. 
They got married and she and my new Uncle Tom kissed. 
Then they came down the aisle and they were smiling. 
Then we had a reception. You could hardly move there. 
There was lots to eat. I had cake, ice cream pop, 
sandwiches, salad. Then more ice cream. It was so hot I 
had to eat lots of ice cream and coke too. My Dad said, 
"We've got to go now," and my mom said let's stay. My 
dad won and we got into the car. It was a long trip. It 
was dark when we got home. My Mom said we didn't need 
anything to eat because we ate so much junk. What a day! 
I went to bed about ten o'clock. (Graves, 1983, p.254). 
This kind of writing recalls the old adage: "Excuse me 
for writing such a long letter, I didn't have time to make 
it shorter." 
C. Communicative Writing. Communicative writing is 
prose that is crafted in such a manner so as to have an 
impact on the reader. During this stage, writing takes on 
the qualities of "reader-based prose." Reader-based prose 
is cognizant of the needs of the reader. An excerpt from 
Graves indicate how a child in this stage might write about 
the wedding. 
Family weddings— 
seen for a long time, 
eat and fancy clothes 
-I love them!! Cousins you haven't 
. There were Aunts, Uncles, lots to 
s. My Aunt Ruth's wedding was 
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something special. We've always been close and I 
wouldn't miss hers for anything. My new Uncle Tom 
danced with me at the reception. (Graves, 1983, p. 254) 
D. Unified Writing. Unified writing not only 
takes in the needs of the reader but of the writer's own 
needs as a reader. In this stage a writing-reading feedback 
loop is developed, thus allowing evaluation and extensive 
revision of one's own writing. Writing is something to be 
fashioned and crafted; it is both entertaining to the reader 
and pleasing to the author. 
E. Epistemic Writing. In this, the culminating 
stage of writing development, knowledge itself gets modified 
in the process of writing. Writers find out something they 
did not know before they began to write. Graves' (1983) 
advocacy of writing about unresolved problems is an attempt 
to get at the epistemic stage of writing. Writing becomes a 
personal search for meaning. At this stage "writing, 
because of its amenability to storage, review and revision, 
makes possible a kind of extended and involved thought that 
is almost impossible without writing." (Bereiter, 1980, see 
also Olson, 1977). 
How someone would write "The Wedding at this stage 
is presented below: 
Aunt Ruth and I have always been close. As she 
walked down the aisle, regal in white gown and tiara, I 
wondered if we would still talk. Just that morning my 
parents had an argument, not a big one, but enough to 
remind me I might not have Aunt Ruth to run to anymore. 
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(Graves, 1983, p. 254 ) 
Perhaps the young writer of this piece started out with a 
"bed-to-bed" narrative and through successive drafts, was 
able to reach some very important insights— in her moment 
of need, she might lose her favorite aunt. This is not 
known but, if people such as Graves are correct in arguing 
that writing can serve as a means of understanding ourselves 
and others, more room must be made for it in our hurried 
schools and everyday lives. 
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